PATENT ABSTRACTS OF JAPAN 

(11) Publication number : 2004-0391 06 

(43) Date of publication of application : 05.02.2004 



(51) Int.CI. G 
G11B 7/26 



G11B 11/105 



(21 ) Application number : 2002-1 94894 

(22) Date of filing: 03.07.2002 



(71 ) Applicant : 

(72) Inventor : 



SHARP CORP 



IWATA NOBORU 



MURAKAMI YOSHITERU 



(54) OPTICAL INFORMATION RECORDING MEDIUM, MANUFACTURING METHOD THEREFOR, SUBSTRATE AND 
STAMPER FOR OPTICAL INFORMATION RECORDING MEDIUM AND METHOD OF MANUFACTURING STAMPER 



PROBLEM TO BE SOLVED: To provide an optical information recording medium which has a structure to which a groove 
recording system is applied, and which can yield satisfactory signal quality and can reduce cross write even if the density of 
tracks is made high, and to provide a method of manufacturing the optical information recording medium, an optical 
information recording medium substrate, a stamper for manufacturing the substrate and the method of manufacturing the 
stamper. 

SOLUTION: An optical information recording medium film 4 is formed on a substrate 3 having a guide groove composed of 
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reproducing information with light. The optical information recording medium film 4 on the land 1 is altered by heat 
annealing. Projections 5 are continuously formed at the end parts in a width direction of a flat part 1a corresponding to the 
land 1 in the length direction of the flat part 1a. In heat annealing, heat conduction in a track width direction during 
recording/reproduction is suppressed, the quality of a reproduction signal is improved and cross writing is suppressed. 
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CLAIMS 

[Claim(s)] 
[Claim 1] 

The substrate for optical information record media equipped with the code-track field for recording information, 

It is formed on the above-mentioned substrate for optical information record media, and has the optical information 

recording layer of at least one layer set as the object of information record and information playback, 

The above-mentioned optical information recording layer has deteriorated by heat annealing partially, 

The optical information record medium characterized by including the height continuously formed in this a part of code-track 

field along the die-length direction of a code track. 

[Claim 2] 

The above-mentioned optical information recording layer consists of three layers, a recording layer, an interlayer, and a 
playback layer, at least. Record information on this recording layer as a magnetic domain, and this magnetic domain is 
imprinted in a playback layer through an interlayer using magnetic bonding strength. And the optical information record 
medium according to claim 1 characterized by being the magneto-optic-recording medium film of the 
domain-wall-displacement detection playback system which is made to move the magnetic domain wall of the imprinted 
magnetic domain using the exposure heat of a light beam, is made to expand a magnetic domain substantially, and is 
reproduced. 
[Claim 3] 

The manufacture approach of the optical information record medium which is the manufacture approach of an optical 
information record medium according to claim 1 or 2, and is characterized by irradiating the laser light of high power and 
performing the above-mentioned heat annealing. 
[Claim 4] 

The substrate for optical information record media which calls a land the guide rail which does not use for record and 

playback of a groove and information the guide rail which either of the guide rails which consist of a land and a groove is 

used for informational record and playback, and uses for record and playback of the above-mentioned information, 

It is formed on the above-mentioned substrate for optical information record media, and has the optical information 

recording layer of at least one layer set as the object of information record and playback, 

The optical information recording layer formed on the above-mentioned land has deteriorated by heat annealing, 

The optical information record medium characterized by including the height continuously formed at least in one side of the 

cross direction of the flat part A equivalent to a land along the die-length direction of a flat part A. 

[Claim 5] 

The substrate for optical information record media which is the groove recording method by which either of the guide rails 
which consist of a land and a groove is used for the informational record and the playback using a light beam, the guide rail 
which has a flat part for the guide rail which has a flat part in a side far from the incidence side of the above-mentioned light 
beam in a near side with a land is called a groove, and the above-mentioned groove is used for informational record and 
playback, 

2 



It is formed on the above-mentioned substrate for optical information record media, and has the optical information 

recording layer of at least one layer set as the object of information record and playback, 

The optical information recording layer formed on the above-mentioned land has deteriorated by heat annealing, 

The optical information record medium characterized by including the height continuously formed at least in one side of the 

cross direction of the flat part A equivalent to a land along the die-length direction of a flat part A. 

[Claim 6] 

The substrate for optical information record media which is the groove recording method by which either of the guide rails 
which consist of a land and a groove is used for the informational record and the playback using a light beam, the guide rail 
which has the flat part which became depressed with the land about the guide rail which has the flat part projected to the 
field side in which this optical information recording layer was formed is called a groove, and the above-mentioned groove 
is used for informational record and playback, 

It is formed on the substrate for the above-mentioned optical information record media, and has the optical information 

recording layer of at least one layer set as the object of information record and playback, 

The optical information recording layer formed on the above-mentioned land has deteriorated by heat annealing, 

The optical information record medium characterized by including the height continuously formed at least in one side of the 

cross direction of the flat part A equivalent to the flat part A equivalent to a land along the die-length direction of a flat part A. 

[Claim 7] 

The above-mentioned optical information recording layer consists of three layers, a recording layer, an interlayer, and a 
playback layer, at least. Record information on this recording layer as a magnetic domain, and this magnetic domain is 
imprinted in a playback layer through an interlayer using magnetic bonding strength. And an optical information record 
medium given in claim 4 characterized by being the magneto-optic-recording medium film of the domain-wall-displacement 
detection playback system which is made to move the magnetic domain wall of the imprinted magnetic domain using the 
exposure heat of a light beam, is made to expand a magnetic domain substantially, and is reproduced thru/or any 1 term of 
6. 

[Claim 8] 

The manufacture approach of the optical information record medium which is the manufacture approach of an optical 
information record medium given in claim 4 thru/or any 1 term of 7, and is characterized by irradiating the laser light of high 
power and performing heat annealing of the above-mentioned land. 
[Claim 9] 

The substrate for optical information record media which is a substrate for optical information record media with which the 
optical information recording layer of at least one layer set as the object of information record and playback is formed on the 
guide rail which consists of a land and a groove, and is characterized by forming the height in the crosswise both ends of 
the flat part A of the above-mentioned land continuously along the die-length direction of a flat part A. 
[Claim 10] 

The substrate for optical information record media according to claim 9 with which the ratio (W1/W2) of the groove 
equivalent width W1 and the land equivalent width W2 in the middle height of the flat part B equivalent to the pars basilaris 
ossis occipitalis of the above-mentioned groove and the flat part A of the above-mentioned land is characterized by being 2 
or more and 3 or less. 
[Claim 11] 

The substrate for optical information record media according to claim 9 or 10 with which the height of the above-mentioned 
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height is characterized by being within the limits of 5nm or more 30nm or less on the basis of a flat part A. 
[Claim 12] 

The substrate for optical information record media according to claim 9, 10, or 1 1 with which the depth of the flat part B 
equivalent to the pars basilaris ossis occipitalis of a groove is characterized by being within the limits of 35nm or more 
65nm or less or it is within the limits of 25nm or more 45nm or less on the basis of the above-mentioned flat part A. 
[Claim 13] 

It is La Stampa for manufacturing the substrate for optical information record media according to claim 4, 5, 6, 9, 10, 11, or 
12, 

The concavo-convex pattern for forming the flat part B equivalent to the flat part A equivalent to a land, and the pars 
basilaris ossis occipitalis of a groove, 

La Stampa for optical information record media characterized by coming to contain the gutter continuously formed in the 
crosswise edge of the crevice pars basilaris ossis occipitalis of the above-mentioned concavo-convex pattern along the 
die-length direction of this crevice. 
[Claim 14] 

La Stampa for optical information record media according to claim 1 3 characterized by forming the above-mentioned 
concavo-convex pattern so that the boundary side attachment wall of the flat part A equivalent to a land and the flat part B 
equivalent to the pars basilaris ossis occipitalis of a groove may have the less than 75-degree maximum skew ratio to a flat 
part A and a flat part B in the substrate for optical information record media. 
[Claim 15] 

It is the manufacture approach of La Stampa for optical information record media according to claim 13 or 14, 
With the process which forms the above-mentioned concavo-convex pattern, it ranks second to the La Stampa base 
material, 

The manufacture approach of La Stampa characterized by coming to contain the process which forms the 
above-mentioned gutter by the anisotropy reverse spatter. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to optical recording media, such as a code track (the following, truck) which consists of a land groove 
and an optical disk with which it comes to form the optical information recording layer (magnetic layer) in which 
informational optical playback record is possible, an optical card, and an optical information tape. It is related with the 
manufacture approach of La Stampa for the manufacture approach of an optical information record medium and an optical 
information record medium that the optical information recording layer which uses only a groove for informational playback 
record among the above-mentioned trucks and which is the so-called optical information record medium of a groove 
recording method, and was formed on the land of this optical information record medium has more specifically deteriorated 
by heat annealing, the substrate for optical information record media, and these optical information record media, and this 
La Stampa, 
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[0002] 

[Description of the Prior Art] 

In optical information record media, such as an optical disk, an optical card, and an optical tape, in order to follow the 
information recording track formed concentric circular or in the shape of a spiral according to servo mechanism, the guide 
rail which consists of a land and a groove is formed, and informational record is performed to either [ at least ] the 
above-mentioned land or a groove. 
[0003] 

In order to raise the recording density, it is necessary to narrow a track pitch and to shorten record mark length, and in the 
above-mentioned optical information record medium, if record mark length becomes short, the resolution of the light beam 
which reads information will be exceeded and the problem it becomes impossible to read information will occur. 
[0004] 

It is the cause that separate each record mark and it becomes impossible to reproduce such a problem in order that the 
record mark which adjoins in the beam diameter of the light beam condensed on the record bit made into the purpose may 
enter. 
[0005] 

In order to solve the above-mentioned problem "high-density Magneto-Optical Recording with Domain Wall Displacement 
Detection" () [ Joint Magneto-Optical ] Recordinglnternational Symposium/International Symposium on Optical Memory 
1997 Technical Digest, Tu-E -04, and p. - 38 and 39 - In a publication-number No. 290496 [ six to ] official report at least 
The 1st magnetic layer (It is hereafter described as a playback layer), the 2nd magnetic layer (it is hereafter described as 
an interlayer), the 3rd magnetic layer It is the optical information record medium which has the magneto-optic-recording 
medium film which the laminating of (describing it as a recording layer hereafter) is carried out one by one, and changes. A 
playback layer In the temperature near the regenerating temperature, it consists of perpendicular magnetic anisotropy films 
with small magnetic domain wall coercive force and big magnetic domain wall mobility relatively compared with a recording 
layer, and the optical information record medium characterized by an interlayer's Curie temperature being lower than the 
Curie temperature of a playback layer and a recording layer is indicated. 
[0006] 

If this optical information record medium is used, it is possible to expand and detect the small record bit below 

decomposition of a light beam. 

[0007] 

Specifically, the information (record magnetic domain) recorded on the recording layer by laser light and the external 
magnetic field is first imprinted by the playback layer through an interlayer in the low-temperature field of under an 
interlayer's Curie temperature according to the switched connection force. Next, if an optical information record medium 
moves and a record magnetic domain enters in the spot of a light beam, an optical information record medium will carry out 
a temperature rise, and an interlayer will become more than Curie temperature. Here, a playback layer is wide opened from 
the switched connection force between interlayers. 
[0008] 

At this time, the migration force of F=**sigma/**x (sigma: magnetic domain wall energy density of a playback layer) is added 
in the x directions (medium travelling direction) to the magnetic domain wall of a playback layer according to the 
temperature gradient of a medium. 
[0009] 
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Toward the one of a beam-spot core where medium temperature is higher, i.e., the direction, when the force, i.e., the 
switched connection force with one interlayer, in which the above-mentioned force F tends to bar the domain wall 
displacement of a playback layer, the switched connection force with the playback layer of 2 adjoining truck, the force 
produced by the field from the 3 outside, the force produced by 4 self-demagnetizing field, and a twist are also large, the 
magnetic domain wall of a playback layer moves. 
[0010] 

detecting the magnetic domain which the imprinted record magnetic domain was substantially expanded and expanded by 
this by the light beam - the resolving power of a light beam - also in the following small diameters of a record bit and 
record bit spacing, it is possible to separate each record bit and to reproduce, without causing the fall of regenerative-signal 
reinforcement. Generally the above-mentioned technique is known as a domain-wall-displacement detection (it is described 
as DWDD Domain Wall Displacement Detection and the following) playback system. 
[0011] 

In the above-mentioned DWDD playback system, in the field as for which the interlayer did the temperature rise more than 
Curie temperature, although the domain wall displacement of a playback layer happens When magnetic association 
between a code track and an adjoining truck is not fully intercepted, more specifically When the switched connection force 
between the playback layer formed on the above-mentioned code track and the playback layer formed on the adjoining 
truck is large, in order to work in the direction in which this switched connection force bars the domain wall displacement of 
the playback layer in a code track, the problem that smooth domain wall displacement is unrealizable is produced. 
[0012] 

To the above-mentioned problem, in the above-mentioned publication-number No. 290496 [ six to ] official report, on the 
adjoining truck contiguous to a code track, concentration irradiation of the laser light of high power is carried out, heat 
annealing of the adjoining truck is carried out, the magnetic layer formed on the adjoining truck is heated and deteriorated, 
and the method of isolating a code track magnetically by this is indicated. 
[0013] 

According to this approach, although it becomes impossible to use both land grooves as a code track, it is that the magnetic 
layer on an adjoining truck loses that magnetization, and since whenever [ magnetic isolated / of the playback layer on a 
code track ] becomes very high, stable domain wall displacement can be realized and there is an advantage that high 
regenerative-signal quality is acquired. 
[0014] 

In the optical information record medium which carries out heat annealing of the above-mentioned adjoining truck, and 
raises whenever [ isolated / of a code track ], although it is necessary to choose either as a code track among land grooves 
among these, with the optical information record medium of the groove recording method adopted as a code track, a 
groove Since a groove becomes close to an optical incidence side rather than a land in using the substrate incidence 
method which is made to carry out incidence of the light from a substrate side, and reads information, there is an advantage 
that the high amount of signals can be obtained compared with the land recording method which uses a land for 
informational record. 
[0015] 

In the drive using red laser (about lambda:635nm, about NA:0.6), 0.6 micrometers - 1 .0 micrometers of a track pitch are 
practical in the drive which used 1.0 micrometers - 1.6 micrometers and blue laser (about lambda:405nm, about NA:0.6) 
from the spot size of the laser light used for informational record playback in the optical information record medium of the 
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groove recording method which uses only such a groove. 
[0016] 

Moreover, as for the width of face of the truck which each has the rectangle configuration where the land and the groove 
had a flat part from a viewpoint for which practical push pull signal amplitude is needed, and does not use for information 
record, i.e., a land width, it is desirable to make it 0.2 micrometers - about 0.35 micrometers in the drive which used blue 
laser for 0.3 micrometers - 0.5 micrometers in the drive which used red laser. 
[0017] 

Furthermore, as for the depth of the groove to a land, and the so-called groove depth, it is desirable to consider as the 
value near the lambda/8n (lambda: the wavelength of a light beam, refractive index of n:disk substrate) and the value 
shifted by lambda/4n from there from a viewpoint which obtains sufficient push pull signal amplitude as everyone knows as 
a technique of an optical information record medium. 
[0018] 

As the above-mentioned groove depth, when polycarbonate resin and APO resin (n:1.5-1.6) are used, for example as a 
base material of an optical information record medium, it is set to 35nm or about 105nm by the drive which uses 50nm, 
about 150nm, and the above-mentioned blue laser (wavelength of about 405nm) in the drive using the above-mentioned 
red laser (wavelength of about 635nm). 
[0019] 

However, generally, since the boundary side attachment wall of a land and a groove is a slant face, if the groove depth 
becomes deep, in connection with it, the width of face of the land groove boundary section will also become large. For this 
reason, in track pitch regularity, the width of face of the groove flat part which performs information record relatively 
becomes narrow, and when track density is raised, sufficient regenerative-signal amplitude is no longer obtained. Moreover, 
since the land groove boundary side attachment wall is very difficult to form the front face flat and smooth, it affects a 
regenerative signal at the time of information signal playback, and serves as a noise source to which a signal quality is 
reduced. It is necessary to narrow land groove boundary width of face as much as possible from these things, and, as for a 
channel depth, it is desirable to make it shallow as much as possible. 
[0020] 

Even if it makes the groove depth deep, in order to make it the boundary width of face of a land and a groove not become 
large, how to make steep a boundary side-attachment-wall skew ratio can be considered, but in case an optical information 
record-medium substrate is produced with injection molding like a magneto-optic disk, make a side-attachment-wall skew 
ratio steep extremely will become the cause which causes an imprint gap, and it will generate the problem by which a guide 
rail configuration is not imprinted correctly. 
[0021] 

Therefore, in order to acquire good regenerative-signal quality and to narrow land groove boundary width of face as much 
as possible Since it is required to make the groove depth shallow as much as possible in the range which can obtain push 
pull signal amplitude required for tracking, the above-mentioned groove depth When polycarbonate resin and APO resin 
(n:1.5-1.6) are used as an optical information record-medium substrate, It is desirable to be referred to as about 35nm in 
the drive which uses about 50nm and blue laser (wavelength of about 405nm) in the drive using red laser (wavelength of 
about 635nm). 
[0022] 

[Problem(s) to be Solved by the Invention] 



As mentioned above, it sets to the optical information record medium which heat annealing is carried out [ record medium ] 
and deteriorates the optical information recording layer on a land (magnetic layer), using a groove as a code track. When 
the above-mentioned heat annealing is performed, the heat generated by the exposure of a laser beam by the optical 
information record-medium layer on a land considers this optical information record-medium layer continuously formed 
across the land groove boundary as a heat-conduction medium. There is a problem of deteriorating an adjoining code track 
(groove) to the optical information recording layer on a leakage lump and a groove. 
[0023] 

In addition, the above-mentioned heat annealing originates in substrate thickness distribution of the optical information 
record medium set as the object of the time variation of 1 laser intensity and 2 annealing, distribution of 3 substrate optical 
property, field blurring of four substrates, the heterogeneity of 5 guide-rail configuration, thickness distribution of 6 light 
information record-medium film, etc., and the heat-conduction condition to the truck cross direction changes. Since the 
width of face of the field which deteriorates in heat annealing is also changed according to these fluctuation factors, there is 
a problem that it is very difficult to obtain uniform code-track width of face. Thus, in the optical information record medium of 
a DWDD playback system, when code-track width of face is changed, since the amount of signals obtained is changed with 
a truck location while the domain wall displacement itself is no longer performed smoothly, the problem that a signal quality 
deteriorates is produced. 
[0024] 

Therefore, a more precise width-of-face precision will be searched for on the occasion of heat annealing of a land. 
Especially the effect affect the effect which fluctuation of the width of face of the above-mentioned deterioration field does to 
the width of face of a code track as a result the amount of signals obtained, and a signal quality when a track pitch is 
narrowed, in order to raise recording density becomes larger. 
[0025] 

Furthermore, in order to narrow the substrate which has the shape of a suitable quirk for the already explained optical 
information record medium of a groove recording method, i.e., land groove boundary width of face, as much as possible 
When the substrate which made the groove depth shallow as much as possible in the range which can obtain push pull 
signal amplitude required for tracking is used Since the groove is shallow, the thickness in the land groove boundary of the 
optical information record-medium film which uses approaches, such as a spatter, and is formed on a substrate becomes 
thick. For this reason, the contact cross section of the optical information record-medium film in a land groove boundary will 
become large, the thermal resistance of the truck cross direction will become small, and the effect which it has on the code 
track (groove) with which the heat which produces a land by carrying out heat annealing adjoins will become larger. 
[0026] 

It aims at offering the optical information record medium with which a good signal property is acquired by being made in 
order that this invention may solve these technical problems, deteriorating a land by heat annealing, and preventing the 
deterioration of a code track (groove) accompanying heat annealing of a land in the optical information record medium of 
the groove recording method which uses only a groove for informational record playback. In addition, it aims at offering the 
optical information record medium which can control the cross light at the time of informational record. 
[0027] 

[Means for Solving the Problem] 

The substrate for optical information record media equipped with the code-track field for recording information in order that 
the optical information record medium concerning this invention might solve the above-mentioned technical problem, The 
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optical information recording layer of at least one layer which is formed on the above-mentioned substrate for optical 
information record media, and is set as the object of information record and information playback, It the 
above-mentioned optical information recording layer has deteriorated by heat annealing partially, and it is characterized by 
including the height continuously formed in this a part of code-track field along the die-length direction of a code track. 
[0028] 

In order that the optical information record medium concerning this invention may solve the above-mentioned technical 
problem, it has the guide rail which consists of a land and a groove. It is the optical information record medium of the 
groove recording method by which only a groove is used for informational record and playback. The substrate for optical 
information record media characterized by coming to contain the height continuously formed at least in one side of the 
cross direction of the flat part A equivalent to a land along the die-length direction of a flat part A, It is formed on the 
above-mentioned substrate for optical information record media, has the optical information recording layer of at least one 
layer set as the object of information record and playback, and is characterized by the optical information recording layer 
formed on the above-mentioned land having deteriorated by heat annealing. 
[0029] 

According to the optical information record medium of the above-mentioned configuration, the thickness of the optical 
information recording layer formed on a height as compared with the optical information recording layer formed for example, 
on flat part A-B other than a height becomes thin. Moreover, the above-mentioned height lengthens distance between 
adjoining code tracks (groove) effectually. 
[0030] 

since [ therefore, ] the thermal resistance to the truck cross direction becomes large and heat conduction to an adjoining 
code track stops being able to happen easily - the above-mentioned optical information recording layer -- being partial 
(land) - when it is made to deteriorate by heat annealing, leakage **** of the heat to the code track (groove) which is not 
deteriorated can be controlled by the above-mentioned height, and the optical information record medium with which a 
good signal quality is acquired can be offered. 
[0031] 

In addition, similarly, even if it faces informational record playback, since heat conduction to the truck cross direction stops 
being able to happen easily, the optical information record medium with which it comes to decrease the cross light between 
adjoining code tracks (groove) sharply can be offered. 
[0032] 

The optical information record medium concerning this invention is premised on the above-mentioned configuration. Further 
The above-mentioned optical information recording layer consists of three layers, a recording layer, an interlayer, and a 
playback layer, at least. The information recorded on the recording layer as a magnetic domain is imprinted in a playback 
layer through an interlayer using magnetic bonding strength. And it is characterized by being the magneto-optic-recording 
medium film of the DWDD playback system which is made to move the magnetic domain wall of the imprinted magnetic 
domain using the exposure heat of a light beam, is made to expand a magnetic domain substantially, and is reproduced, 
[0033] 

The optical information record medium which becomes possible [ carrying / according to the optical information record 
medium of the above-mentioned configuration / out to stability domain-wall-displacement actuation to which the magnetic 
domain wall of the magnetic domain imprinted in the playback layer is moved in addition to the above-mentioned 
effectiveness ] can be offered, it can have, and the optical information record medium of the DWDD playback system with 
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which high regenerative-signal quality is acquired can be offered. 
[0034] 

The manufacture approach of the optical information record medium concerning this invention is characterized by 
irradiating the laser light of high power and performing heat annealing of the above-mentioned land, in order to solve the 
aforementioned technical problem. 
[0035] 

According to the manufacture approach of the above-mentioned optical information record medium, it is possible for 
location precision to be good for the part of the optical information recording layer set as the object of heat annealing, and 
to concentrate the energy beam of high power on it, and to irradiate it. Thereby, the width of face of the deterioration field of 
the part of the above-mentioned optical information recording layer becomes homogeneity, and becomes possible 
[ acquiring good regenerative-signal quality ] in the optical information record medium of this invention. 
[0036] 

As for the substrate for optical information record media used for the optical information record medium concerning this 
invention, it is more desirable that it is the configuration of coming to form the above-mentioned height in the crosswise both 
ends of a flat part A continuously along the die-length direction of a flat part A further on the assumption that the 
above-mentioned configuration. Or it is more desirable that the height of the above-mentioned height is within the limits of 
5nm or more 30nm or less on the basis of a flat part A on the assumption that the above-mentioned configuration. 
[0037] 

According to the configuration of one of the above, when heat annealing of the land is carried out, leakage **** of the heat 
to the groove which is a code track can be prevented more certainly, and the substrate for optical information record media 
which enables easily production of the optical information record medium with which a better signal quality is acquired can 
be offered. In addition, similarly, even if it faces informational record playback, since heat conduction to the truck cross 
direction stops being able to happen easily, the substrate for optical information record media which enables easily 
production of the optical information record medium with which it comes to decrease the cross light between contiguity 
grooves more sharply can be offered. 
[0038] 

the substrate for optical information record media concerning this invention - the above - it is more desirable that the ratios 
(W1/W2) of the groove equivalent width W1 and the land equivalent width W2 in the middle height of the flat part B and the 
above-mentioned flat part A which are equivalent to the pars basilaris ossis occipitalis of a groove further on the 
assumption that which configuration are 2 or more and 3 or less. 
[0039] 

While a required push pull signal is acquired according to the above-mentioned configuration, without reducing the capacity 

of the whole medium, good regenerative-signal quality can be acquired. 

[0040] 

the substrate for optical information record media concerning this invention - the above - 25nm or more range of the depth 
of the flat part B which is equivalent to the pars basilaris ossis occipitalis of a groove on the assumption that which 
configuration is 45nm or less on the basis of the above-mentioned flat part A -- or it is more desirable that it is the 35nm or 
more range of 65nm or less. 
[0041] 

If blue laser (wavelength of about 405nm) is used as the light source when 25nm or more range of the depth of the 
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above-mentioned flat part B is 45nm or less, a suitable push pull signal will be acquired. On the other hand, if red laser 
(wavelength of about 635nm) is used as the light source when 35nm or more range of the depth of the above-mentioned 
flat part B is 65nm or less, a suitable push pull signal will be acquired, moreover, the depth of a flat part B - the above - if it 
is which within the limits, a raise in 1 track density will also be easy, and reduction also of a possibility that the un-smooth 
nature of the boundary side attachment wall between two flat parts A.B may reduce a signal quality will certainly be attained. 
That is, according to the above-mentioned configuration, the substrate for optical information record media which enables 
easily production of the optical information record medium with which a suitable push pull signal is acquired and a good 
signal quality is acquired possible [ a raise in track density ] can be offered. 
[0042] 

La Stampa concerning this invention is characterized by coming to contain the concavo-convex pattern for forming the flat 
part B equivalent to the flat part A equivalent to a land, and the pars basilaris ossis occipitalis of a groove, and the gutter 
continuously formed in the crosswise edge of the crevice pars basilaris ossis occipitalis of the above-mentioned 
concavo-convex pattern along the die-length direction of this crevice, in order to solve the above-mentioned technical 
problem. 
[0043] 

according to the above-mentioned configuration -- the above -- La Stampa which can manufacture easily which substrate 

for optical information record media can be offered. 

[0044] 

As for La Stampa concerning this invention, it is more desirable that the above-mentioned concavo-convex pattern is 
formed so that a boundary side attachment wall with the flat part B which is equivalent to the flat part A which is equivalent 
to a land in the substrate for optical information record media further, and the pars basilaris ossis occipitalis of a groove on 
the assumption that the above-mentioned configuration may have the less than 75-degree maximum skew ratio to a flat 
part A and a flat part B. 
[0045] 

un-**** [ according to the above-mentioned configuration ] between substrates and La Stampa concerned while the 
above-mentioned concavo-convex pattern is imprinted more by the substrate for optical information record media at 
accuracy -- rubbing etc. ~ a possibility of generating is avoided certainly. 
[0046] 

The manufacture approach of La Stampa concerning this invention is characterized by coming to contain the process which 
forms the above-mentioned concavo-convex pattern in the La Stampa base material, and the process which subsequently 
forms the above-mentioned gutter by the anisotropy reverse spatter, in order to solve the above-mentioned technical 
problem. 
[0047] 

Since the above-mentioned gutter can be formed according to the above-mentioned approach, without especially 
performing masking etc. (excluding), it becomes possible to offer the approach of manufacturing above-mentioned La 
Stampa more easily. 
[0048] 

[Embodiment of the Invention] 
[The gestalt 1 of operation] 

It will be as follows if the gestalt of 1 operation of this invention is explained based on a drawing. In addition, especially the 
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right range of this invention is not limited only to the publication of the gestalt of this operation. 
[0049] 

The information record section (code-track field) of the magneto-optic disk (optical information record medium) 9 
concerning the gestalt of this operation As shown in the sectional view of drawing 1 On the front face of the disk-like 
substrate (substrate for optical information record media) 3 with which the guide rail which consists of flat part 2b (flat part 
B) equivalent to the pars basilaris ossis occipitalis of the groove 2 formed between flat part 1a (flat part A) equivalent to the 
land 1 of the shape of concentric circular or a spiral and the land 1 which adjoins each other mutually was formed It comes 
to form the magneto-optic-recording medium film 4 of the DWDD playback system which consists of a dielectric film and a 
metal magnetic film. This magneto-optic disk 9 is a groove record medium which records the information which used the 
light beam only for the groove 2 among the land 1 which constitutes a truck, and the groove 2. 
[0050] 

Furthermore, it is formed in the flat part of the land 1 which is not used for information record, and truck cross direction both 
ends [ in / more specifically / flat part 1a of the disk-like substrate 3 ], respectively so that the height 5-5 which continued in 
the truck die-length direction may project to the crosswise both ends on flat part 1a toward the method of outside (the 
direction of a normal of the front face of the above-mentioned flat part). 
[0051] 

In addition, the flat part of the land 1 which is not used for information record and the metal magnetic film more specifically 
formed on flat part 1a of the disk-like substrate 3 have deteriorated by heat annealing accompanying the exposure of a 
high-power energy beam. A metal magnetic layer is heated more than Curie temperature, and the metal magnetic film 
formed on flat part 1a produces deterioration including crystallization or oxidation, and, more specifically, is made 
nonmagnetic by the high-power laser-beam exposure. 
[0052] 

The above-mentioned height 5 lengthens effectually distance of the heat-conduction path between each 
magneto-optic-recording medium film 4 on the groove 2-2 which adjoins 1 each other (it adjoins). Moreover, it faces forming 
the magneto-optic-recording medium film 4 in the front face of the 2 disk-like substrate 3, a shielding effect is shown, and 
the thickness of the magneto-optic-recording film 4 formed on the height 5 becomes thin as compared with flat part 1a and 
2b top. Since the thermal resistance to the truck cross direction becomes large and heat conduction to an adjoining truck 
(groove 2) stops being able to happen from these reasons easily with a magneto-optic disk 9, heat conduction to the 
adjoining truck at the time of heat annealing and record playback (groove 2) is reduced sharply. 
[0053] 

Thereby, when heat annealing of the magneto-optic-recording medium film 4 on a land 1 is carried out, it can prevent the 
metal magnetic layer formed on the information recording track (groove 2) which adjoins it deteriorating in response to the 
effect of laser annealing. Compared with the case where a height 5 is not formed in coincidence, the effectiveness that 
fluctuation of the deterioration field width of face of the truck die-length direction becomes small is acquired. In the optical 
information record medium of a DWDD playback system, the stability of domain-wall-displacement actuation can be 
secured and a good signal quality is acquired by these. 
[0054] 

In addition, even if it faces informational record, the thermal resistance to the truck cross direction becomes large by the 
above-mentioned reason by forming the height 5. Therefore, since heat conduction between code tracks (between grooves 
2.2) stops being able to happen easily, the effectiveness that the cross light between code tracks is reduced is also 
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acquired. 
[0055] 

In addition, if it is continuously formed at least in one side of the crosswise edge of flat part 1a along the die-length direction 
of flat part 1a, effectiveness will be acquired, but if the above-mentioned height 5 is formed in the crosswise both ends of 
flat part 1a, respectively as shown in drawing 1 , since the above-mentioned effectiveness is reinforced, it is desirable. 
Moreover, the height 5 may be formed covering the overall length of flat part 1a, or may be formed only in the part, a part of 
flat part 1a (even - chisel illustration) which a height 5 furthermore has ~ or what is necessary is to boil all and to just be 
formed 
[0056] 

Moreover, although the height of a height 5 is not limited especially as long as the effectiveness that the effect of the groove 
2 on [ at the time of heat annealing ] is reduced is acquired, it makes flat part 1a datum level, and it is desirable that it is 
especially within the limits of 5nm or more 30nm or less. If the height of a height 5 is 5nm or more, the effectiveness which 
can control the effect of heat conduction to the adjoining truck at the time of heat annealing will be acquired certainly, 
without being substantially influenced by conditions, such as thickness of the magneto-optic-recording medium film 4. 
Moreover, if the height of a height 5 is 30nm or less, a possibility that this height 5 may cause a signal noise will be 
prevented certainly. 
[0057] 

Moreover, in the disk-like substrate 3, although especially the ratio (W1/W2) of the groove equivalent width W1 and the land 
equivalent width W2 which were measured in the middle height (mesial magnitude location of height) of flat part 2b and the 
above-mentioned flat part 1a is not limited, it is desirable that it is especially two or more. In addition, about the reason nil 
why the range of W1/W2 >=2 is desirable, it mentions later. 
[0058] 

Although the concrete example of a design and the manufacture approach of the magneto-optic disk 9 concerning the 
gestalt of this operation are explained hereafter, it is not limited only to especially this publication. In addition, each skew 
ratio mentioned later attached and measured the NCH-10T mold silicon single crystal probe made from Nano Sensors to 
Dimension 3000 (trade name) which is AFM made from Digital Instruments (Atomic Force Microscope). The radius of 
curvature of the end of the probe concerned is 10nm. Moreover, the inclination of a measuring object object had the 
steepest part, and considered as the skew ratio of a measuring object object. 
[0059] 

An example of the track pitch of the magneto-optic disk 9 in the gestalt of this operation is 0.6 micrometers, among those 
0.2 micrometers and the groove equivalent width W1 have become [ the land equivalent width W2 ] 0.4 micrometers. 
Moreover, the depth (groove depth) of flat part 2b which made flat part 1a the datum plane was designed to 35nm. 
[0060] 

Furthermore, the height 5 is formed in the cross-section configuration of V characters whose height on the basis of flat part 
1a is 16nm and the maximum width of whose is 28nm. In addition, this design is especially appropriate when adopting blue 
laser with a wavelength of about 405nm as the light source for /playback for record. 
[0061] 

Moreover, an example of the concrete manufacture approach of the above-mentioned magneto-optic disk 9 produces the 
original recording 6 which shows drawing 2 (a) to that cross-section configuration, and comes to contain the process which 
manufactures the disk-like substrate 3 ( drawing 2 (c)) using La Stampa 7 ( drawing 2 (b)) obtained from this original 
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recording 6, and the process which forms the magneto-optic-recording medium film 4 of a DWDD playback system on this 

disk-like substrate 3. 

[0062] 

As shown in drawing 2 (a), original recording 6 forms slot 2' for forming the pattern equivalent to a land 1 and a groove 2 on 
the disk which consists of quartz glass etc. Next, the more concrete manufacture approach of the glass original recording 6 
is explained below. 
[0063] 

First, the quartz-glass disk used as the base of original recording 6 was attached in the spin coater, and the photosensitive 
positive resist (not shown) was uniformly applied to the front face by the thickness of 200nm. Here, the part by which light 
was irradiated is removed by the development process and the above-mentioned photosensitive positive resist (a resist is 
only called hereafter) expresses the resist in which the part by which light was not irradiated remains. 
[0064] 

And after drying the above-mentioned resist, the quartz-glass disk was attached in the aligner, the spiral exposure pattern 
(not shown) was formed in the resist by exposure using laser light with a wavelength of 351 nm (exposure process), and, 
subsequently the exposure pattern was developed using the developer (development process). 
[0065] 

Here, a track pitch [ in / in the above-mentioned exposure pattern / the disk-like substrate 3 ] is 0.6 micrometers, among 
those the land equivalent width W2 justifies and forms the laser light for exposure so that 0.2 micrometers and the groove 
equivalent width W1 may be set to 0.4 micrometers (also see drawing 1 ). That is, width-of-face W2' shown in drawing 2 (a) 
carries out centering control of the above-mentioned laser light so that 0.2 micrometers and width-of-face W1' may be set to 
0.4 micrometers. 
[0066] 

Then, it is CF4, after attaching the quartz-glass disk after development in an etching system and performing vacuum 
suction up to 1x10 to 4 Pa. Gas is introduced and it is CF4. Anisotropic etching of a glass side was performed in the gas 
ambient atmosphere. CF4 at this time 0.3Pa and etching power were set to 500W, and gas pressure set etching time as for 
2 minutes and 50 seconds. 
[0067] 

Moreover, the electrical potential difference for etching was impressed from the perpendicular direction to the field in which 
the exposure pattern of quartz-glass original recording was formed. The field (field equivalent to the above-mentioned 
exposure pattern) of the quartz glass which is not covered with a resist was etched by this, and slot 2* of the shape of 
concentric circular or a spiral was formed. 
[0068] 

Then, the residual resist was removed and the original recording 6 which has slot 2' for forming a land 1 and a groove 2 as 
shown in drawing 2 (a) on the whole surface was obtained. In addition, the depth of flat part 2b' which is equivalent to a 
groove on the basis of flat part 1a' equivalent to a land was 35nm. Moreover, the skew ratio (tilt angle) to flat part 1a' and 
2b[ of side-attachment-wall 2a' equivalent to land groove boundary side-attachment-wall 2a (refer to drawing 1 ) ]' was 65 
degrees in the steepest part. 
[0069] 

In addition, changing the wavelength of the laser light for exposure, the sensibility of the resist to be used, and the etching 
anisotropy performed after resist development etc. can adjust the skew ratio of side-attachment-wall 2a' to a desired value. 
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[0070] 

Then, La Stampa 7 was produced based on the original recording 6 produced by the above-mentioned approach. La 
Stampa 7 which is the mold which manufactures the disk-like substrate 3 has the concavo-convex pattern which consists of 
a crevice 21 for forming a land 1, and heights 22 for forming a groove 2 on a front face. Furthermore, the hollow section 
(gutter) 8-8 which continued in the die-length direction of a crevice 21 is formed in the crosswise both ends of the flat part 
(pars basilaris ossis occipitalis) of the above-mentioned crevice 21 . 
[0071] 

It is as follows about an example of the production approach of La Stampa 7. First, the original recording 6 equipped with 
slot 2' for forming the pattern equivalent to the land 1 and groove 2 which are shown in drawing 2 (a) is attached in a 
sputtering system. 
[0072] 

Subsequently, after carrying out vacuum suction of the inside of a sputtering system up to 5x10 to 5 Pa, Ar gas was 
introduced, and nickel metal membrane (not shown) was formed by the thickness of 100nm on the forming face of slot 2' of 
original recording 6 in Ar gas ambient atmosphere. Then, electrocasting was performed for the above-mentioned nickel 
metal membrane in nickel plating bath as one electrode, and nickel disk (not shown) with a thickness of 0.3mm was 
obtained. 
[0073] 

Here, the configuration of slot 2' formed in original recording 6 was imprinted by the above-mentioned nickel disk. The width 
of face W1 1 of the heights 22 for the width of face W12 of the crevice 21 for the track pitch equivalent width (equivalent to 
W11+W12 shown in drawing 2 (b)) in nickel disk to form 0.6 micrometers and a land 1 to form 0.2 micrometers and a 
groove 2 was 0.4 micrometers. 
[0074] 

The depth of the flat part of the crevice 21 on the basis of the flat part of heights 22 was 35nm, and the skew ratio of the 
boundary side attachment wall of heights 22 and a crevice 21 was 65 degrees to the flat part of heights 22 and a crevice 21 
in the steepest part. That is, each configuration imprinted by nickel disk had become a perfect positive to the configuration 
produced to original recording 6. In addition, about the above-mentioned width of face W11 and W12, it measured in the 
middle height (mesial magnitude location of height) of the flat part of heights 22, and the flat part of a crevice 21 . 
[0075] 

The above-mentioned nickel disk was removed from original recording 6, and the following anisotropy RF reverse spatter 
(anisotropy RF reverse sputtering) processes were presented with it. nickel disk was attached in the sputtering system, 
after performing vacuum suction up to 5x10 to 5 Pa, Ar gas was specifically introduced, and the anisotropy RF reverse 
spatter of nickel disk side in which the above-mentioned concavo-convex pattern was formed in Ar gas ambient 
atmosphere was performed. 
[0076] 

In addition, the electrical potential difference for spatters was impressed from the perpendicular direction to nickel disk side 
in which the above-mentioned concavo-convex pattern was formed. Of this anisotropy RF reverse spatter, it became 
depressed to the crosswise both ends of crevice 21 pars basilaris ossis occipitalis, and the section (gutter) 8-8 was formed. 
[0077] 

Here, why the hollow section 8 is formed is explained. In the anisotropy reverse spatter which impresses the electrical 
potential difference for spatters to inter-electrode, and performs a reverse spatter When nickel disk side in which the 
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concavo-convex pattern was formed is perpendicularly installed to the impression direction of the electrical potential 
difference for spatters, That is, when the depth direction of the crevice 21 which is the object of a reverse spatter is mostly 
in agreement in the impression direction of the electrical potential difference for spatters, a reverse spatter molecule will 
have a strong anisotropy to the depth direction of a crevice 21 . 
[0078] 

The anisotropy of a reverse spatter molecule becomes so strong that Ar gas pressure is so low that applied voltage is high, 
the reverse spatter molecule which collides with the flat part (crevice 21 pars basilaris ossis occipitalis) of a crevice 21 
directly near the crosswise both ends of a crevice 21 in case the reverse spatter advances in the depth direction (it is 
perpendicularly to nickel disk side) by the anisotropy reverse spatter in addition, some reverse spatter molecules which 
hit the boundary side attachment wall of a crevice 21 and heights 22 collide energy to the flat part of a crevice 21 in the 
collision to the boundary side attachment wall concerned, without disappearing completely. 
[0079] 

For this reason, near the crosswise both ends of crevice 21 pars basilaris ossis occipitalis, compared with the center of a 
pars basilaris ossis occipitalis, a reverse spatter will progress in the depth direction quickly, it becomes depressed to the 
crosswise both ends of crevice 21 pars basilaris ossis occipitalis as a result, and the section 8-8 is formed, respectively. 
That is, without especially performing masking etc., if this approach is adopted, a reverse spatter becomes possible 
alternatively only about the crosswise both ends of crevice 21 pars basilaris ossis occipitalis substantially, and formation of 
the hollow section 8-8 is attained very easily. 
[0080] 

The depth and width of face of the hollow section 8 are changing terms and conditions, such as Ar gas pressure at the time 
of a reverse spatter, reverse spatter power, and reverse spatter time amount, and can be changed into any value. Although 
it is desirable that it is within the limits of 5nm or more 30nm or less as for the depth of the hollow section 8 so that it may 
become the perfect positive of the height 5 which is in suitable magnitude especially, for that, generally, Ar gas pressure 
has especially the desirable thing to consider as the range of 0.01 Pa - 0.1 Pa. Although reverse spatter power is influenced 
by relation with an electrode surface product, especially its thing to consider as within the limits of 200W-1kW is desirable. 
Reverse spatter time amount has especially the desirable thing to consider as within the limits of 1 min. - 20min. 
[0081] 

In addition, with the gestalt of this operation, in order to raise the anisotropy of a reverse spatter and to obtain the steep 
hollow section 8, Ar gas pressure at the time of a reverse spatter was made into 0.02Pa and a very low pressure, and 
reverse spatter power made it high with 600W. Moreover, reverse spatter time amount was set as for 9 minutes. 
[0082] 

Furthermore, the electrode surface product of the sputtering system used at the time of a reverse spatter cost 2800cm for 2. 
It depends for the anisotropy at the time of a reverse spatter also on an electrode surface product. Therefore, when an 
electrode surface product uses a smaller sputtering system, reverse spatter power is weakened, and it becomes possible to 
acquire the hollow section 8 same configuration with the same reverse spatter rate by strengthening reverse spatter power, 
when an electrode surface product uses a bigger sputtering system. 
[0083] 

It became depressed, and the section 8 is a V character configuration whose depth to crevice 21 pars basilaris ossis 
occipitalis formed of the reverse spatter according to the above-mentioned conditions is 16nm and whose maximum width 
is 28nm, and was formed in the uniform configuration in all the crevices 21 . 
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[0084] 

Subsequently, according to the configuration of the injection molding machine for resin substrate (disk-like substrate 3) 
production, punching processing of the diameter of inside and outside was performed about nickel disk by which it became 
depressed to the crosswise both ends of crevice 21 pars basilaris ossis occipitalis, and the section 8 was formed, and La 
Stampa 7 made from nickel shown in drawing 2 (b) was obtained. 
[0085] 

Then, the disk-like substrate 3 was produced based on La Stampa 7. As shown in drawing 2 (c), the guide rail which 
consists of boundary side-attachment-wall 2a of flat part 1a equivalent to a land 1 , flat part 2b equivalent to a groove 2, and 
flat part 1a and 2b is formed in the whole surface, and the disk-like substrate 3 for producing the magneto-optic disk 9 of 
the gestalt of this operation forms in the crosswise both ends on flat part 1a the height 5 which continued in the truck 
die-length direction, and 5. 
[0086] 

In production of this disk-like substrate 3, La Stampa 7 which had the above-mentioned hollow section 8 formed is first 
attached in an injection molding machine. Subsequently, injection molding of the disk-like substrate 3 with 0.5mm [ in 
thickness ] and a diameter of 50mm was carried out by fusing polycarbonate resin and slushing in shaping metal mold. 
[0087] 

The shape of a quirk of La Stampa 7 was imprinted by the disk-like substrate 3 at the time of injection molding. 0,6 
micrometers, the land equivalent width W2, and the groove equivalent width W1 of the track pitch of the imprinted guide rail 
were 0.2 micrometers and 0.4 micrometers, respectively (refer to drawing 1 ). Moreover, the skew ratio of boundary 
side-attachment-wall 2a of 35nm, a land 1 , and a groove 2 of the depth of flat part 2b on the basis of flat part 1a equivalent 
to a land 1 is 65 degrees at the maximum, and, in any case, the shape of a quirk of La Stampa 7 was imprinted completely. 
[0088] 

Furthermore, the configuration of the hollow section 8-8 formed in La Stampa 7 was imprinted by the crosswise both ends 
on flat part 1a equivalent to a land 1 . Consequently, the height 5-5 of the V character cross-section configuration where the 
height on the basis of flat part 1a is 16nm, and that maximum width is 28nm was continued and formed in the expanding 
direction of a truck. 
[0089] 

Then, the magneto-optic-recording medium film 4 which consists of a dielectric film and a metal magnetic film was formed 
on the disk-like substrate 3 using the sputtering system. In addition, with the gestalt of this operation, the multilayers for 
DWDD playback systems were used as magneto-optic-recording medium film 4. 
[0090] 

The magneto-optic-recording medium film 4 used in the gestalt of this operation is constituted more by the transparence 
dielectric protective layer 10 which consists of SiN on the disk-like substrate 3, the playback layer 11 which consists of 
GdFeCo, the interlayer 12 who consists of TbFe, the recording layer 13 which consists of TbFeCo, the field 
sensitivity-settling layer 14 which consists of GdFeCo, the protective layer 15 which consists of SiN, and the 
heat-dissipation layer 16 which consists of AINi, as a film cross-section configuration is shown in drawing 3 . In addition, the 
quality of the material of each class is not especially limited to the above-mentioned thing. 
[0091] 

After attaching the disk-like substrate 3 in a sputtering system and carrying out vacuum suction up to 5x10 to 5 Pa, spatter 
formation of these film is carried out one by one. It is 50nm of thickness about the TbFeCo recording layer 13, and it was 
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12nm of thickness about the field sensitivity-settling layer 14, and it is 35nm of thickness about the SiN transparence 
dielectric protective layer 10, and, more specifically, laminating formation of the AINi heat dissipation layer 16 was carried 
out [ it is 33nm of thickness about the GdFeCo playback layer 1 1 and / it is 12nm of thickness about the TbFe interlayer 12, 
and / it is 20nm of thickness about the SiN protective layer 15, and ] one by one by 60nm of thickness. 
[0092] 

When forming the magneto-optic-recording medium film 4 by the spatter, the molecule of the dielectric which carries out 
incidence from across to the guide rail forming face of the disk-like substrate 3, and the metal magnetic substance is 
covered on the slant face of one side of the height 5 which carried out the V character cross-section configuration. For this 
reason, the molecule of a dielectric and the metal magnetic substance stops being able to adhere to the slant face of that 
opposite side easily. Consequently, the thickness of the magneto-optic-recording medium film 4 formed on the height 5 
became thin relatively rather than the thickness of the magneto-optic-recording medium film 4 formed on flat part 1a and 2b. 
[0093] 

Furthermore, the optical MAG pickup which numerical aperture NA equipped with the condensing system (objective lens 
means) of 0.85 for the magneto-optic disk 9 ( drawing 1 ) produced by the above-mentioned approach using laser light with 
a wavelength of 351 nm was used, and heat annealing of the land 1 of the above-mentioned magneto-optic disk 9 was 
performed on condition that linear velocity 2 m/s. 
[0094] 

The above-mentioned land 1 was made to shoot laser light ON from a magneto-optic-recording medium film 4 forming-face 
side, the focus servo and the tracking servo were specifically applied, and the core of the truck cross direction of the laser 
light irradiated on the above-mentioned magneto-optic disk 9 from the above-mentioned optical MAG pickup carried out 
continuous irradiation of the above-mentioned laser light by 10mW power, after adjusting so that it might be in agreement 
with the core of the truck cross direction of the above-mentioned land. 
[0095] 

On the occasion of the above-mentioned heat annealing, the direction where the wavelength of the laser light to be used is 
short, and adopts the high numerical aperture NA From annealing with a sufficient precision being possible, a narrow truck 
with the gestalt of this operation Wavelength was shorter than the optical system (after-mentioned) which evaluates the 
signal property of a magneto-optic disk 9, optical system with high numerical aperture NA was adopted, and the laser light 
exposure from a field [ in which the film surface side 4, i.e., a magneto-optic-recording medium, was formed ] side was 
adopted. 
[0096] 

As for the laser power at the time of the above-mentioned heat annealing, it is desirable that it is the power which does not 
affect the property of the magneto-optic-recording medium film 4 formed on the code track (groove 2) which the 
magneto-optic-recording medium film 4 formed on the land 1 can be deteriorated, and adjoins. 
[0097] 

Therefore, on the occasion of the decision of the laser power used for heat annealing, not to mention a track pitch, even if 
attached to the thermal conductivity of the Curie temperature of each metal magnetic layer of the magneto-optic-recording 
medium film 4, the direction of thickness, and the truck cross direction, it is necessary to take into consideration. For this 
reason, it is necessary to determine enough in consideration of height, width of face, etc. of the thickness of 1 
magneto-optic-recording medium film 4, the thermal conductivity of each class which constitutes 2 magneto-optic-recording 
medium film 4, and three heights 5. 
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[0098] 

performing the above-mentioned heat annealing - a land 1 - nonmagnetic - were-izing and magnetic association between 

the adjoining grooves 2.2 was cut. 

[0099] 

In addition, about nonmagnetic-ization of a land 1 , when record playback actuation is performed having applied the tracking 
servo to the land 1 , it can check easily by falling compared with the case where the amount of signals is not performing 
heat annealing. 
[0100] 

Moreover, it is also possible to adopt the approach of carrying out incidence of the laser light for heat annealing from a 
substrate side depending on the height and width of face of the configuration of a track pitch and the 
magneto-optic-recording medium film 4 and thickness, and a height 5, and it is also possible to adopt a condensing system 
with the laser light source with different wavelength and different numerical aperture NA. 
[0101] 

For example, the laser light source with a wavelength of 405nm and numerical aperture NA which are used for "Blu-ray 
Disc" (trademark) are able to adopt the optical pickup using the objective lens of 0.85. In this case, it is also possible to form 
the cover glass of 0.1mm thickness proposed above "Blu-ray Disc" on a magneto-optic disk 9, and to perform heat 
annealing through the above-mentioned cover glass. Or as shown in the gestalt of this operation, heat annealing may be 
performed, without using cover glass. 
[0102] 

The back coat resin (not shown) for protecting the magneto-optic-recording medium film 4 was applied following the 

above-mentioned heat annealing, and the magneto-optic disk 9 shown in drawing 1 was produced. 

[0103] 

In addition, although the approach of applying back coat resin after heat annealing was adopted with the gestalt of this 
operation, after applying a back coat, it is also possible to adopt the approach of performing heat annealing. It becomes 
possible to acquire a high annealing width-of-face precision, without receiving effect in thickness distribution of the back 
coat film, if the approach of performing back coat spreading is used after heat annealing. On the other hand, if the approach 
of carrying out heat annealing is used after spreading of back coat resin, it will become possible to protect a magneto-optic 
disk 9 from adhesion of the dust generated in an annealing process. 
[0104] 

The property of the magneto-optic disk 9 (referred to as sample #1) produced by the above-mentioned approach was 
evaluated. Specifically semiconductor laser with a wavelength of 405nm is made into the light source for record playback, 
the optical MAG pickup which numerical aperture NA equipped with the condensing system (objective lens means) of 0.6 is 
used, and the result of having measured the cross light margin of the above-mentioned magneto-optic disk 9 is shown on 
condition that linear velocity 2 m/s. 
[0105] 

First, the measuring method of the above-mentioned cross light margin is explained using drawing 4 (a) and drawing 4 (b). 
Carrying out continuous irradiation of the laser for record to the measurement truck 17 (one of the grooves 2) of a 
magneto-optic disk 9, and adjoining truck 18 and 18of the both sides' (all are one of the grooves 2) by 4.0mW peak power 
in measurement, a -20kA [/m ] elimination field is impressed, and magnetization of the TbFeCo recording layer 13 is 
arranged with an one direction. 
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[0106] 

Next, a random pattern is recorded on the measurement truck 17 using a laser pulsed magnetic field modulation technique. 
A record external magnetic field is modulated to **20 kA/m, and, more specifically, the random pattern corresponding to the 
sense of a record field is recorded on a recording layer 13 at record pulse duty 33% ( drawing 4 (a)). At this time, the 
shortest mark length of a random pattern, i.e., the actually recorded die length of the shortest record magnetic domain, was 
set to 0.13 micrometers. 
[0107] 

Moreover, the peak power (Pw-peak) of the laser radiation at the time of record could be 6.5 to 10.0mW. And continuous 
irradiation of the laser for record playback was carried out on the measurement truck 17, and the bit error rate (BER) in one 
truck was measured. When the laser radiation power at the time of playback reproduced the measurement truck 17, it was 
set up so that CNR might become large most, and it could be 1 .5mW. 
[0108] 

Next, the elimination field of -20 kA/m is impressed carrying out continuous irradiation of the laser for record to the 
measurement truck 17, and its adjoining truck 18 and 18' again by 4.0mW peak power, and magnetization of a recording 
layer 13 is arranged with an one direction. Then, a random pattern is recorded on the measurement truck 17 using a laser 
pulsed magnetic field modulation technique. A record external magnetic field is modulated to **20 kA/m, and, more 
specifically, the random pattern of the 0.13 micrometers of the shortest mark length corresponding to the sense of a record 
field is recorded on a recording layer 13 at record pulse duty 33% ( drawing 4 (a)). 
[0109] 

Furthermore, a laser pulsed magnetic field modulation technique is used also for adjoining truck 18 and 18', and a random 
pattern is recorded by the same peak power as the case where a measurement truck is received. A record external 
magnetic field is modulated to **20 kA/m, and, more specifically, the shortest mark 0.13micrometer random pattern 
corresponding to the sense of a record field is recorded on a recording layer 13 at record pulse duty 33% ( drawing 4 (b)). 
[0110] 

Moreover, the peak power (Pw-peak) of the laser radiation at the time of the record over truck 17, 18, and 18' was changed 
from 9.5mW to 10.5mW. Subsequently, continuous irradiation of the laser for record playback is carried out by 1 .5mW on a 
truck 17, and BER in three trucks is measured. 

And based on the BER measurement result in the time of 1 above-mentioned truck record and 3 truck records, the range of 
the peak power (Pw-peak) at the time of the record to which BER becomes 5x10 to four or less was used as the cross light 
margin. 
[0111] 

In addition, in the time of 3 above-mentioned truck records, a possibility that the random pattern information on the 
measurement truck 17 recorded previously may be partially erased at the time of record of adjoining truck 18 and 18' which 
follows becomes high, so that the cross light margin of a magneto-optic disk 9 is small. For this reason, BER of the signal 
read from the measurement truck 17 will worsen. 
[0112] 

The relation between BER at the time of 1 truck record measured by the above-mentioned approach and 3 truck records 
and the peak power (Pw-peak) at the time of record is shown in drawing 5 about sample #1 . Moreover, after producing the 
magneto-optic-disk medium (comparison sample #1) which does not have a height 5-5 to the both ends of flat part 1a for 
the comparison and performing laser annealing of a land 1 on the same conditions as sample #1 also about comparison 
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sample #1 , the above-mentioned approach estimated the cross light margin. 
[0113] 

If in charge of production of comparison sample #1, the depth of the groove to a land and a track pitch were made to 
become equal to sample #1. That is, 0.6 micrometers, among those land equivalent width were set to 0.2 micrometers, 
groove equivalent width was set to 0.4 micrometers for the track pitch, and the depth of the groove to a land was set to 
35nm. 
[0114] 

In addition, La Stampa for producing the disk-like substrate for comparison sample #1 is easily produced by skipping the 

anisotropy RF reverse spatter process at the time of La Stampa 7 (referring to drawing 2 (b)) production. 

[0115] 

When sample #1 was compared with comparison sample #1, the bottom price of BER of sample #1 became lower than the 

bottom price of BER of comparison sample #1 from the BER measurement result at the time of 1 truck record. 

[0116] 

Since the height 5-5 with this continuous to the truck cross direction both ends of flat part 1a which is equivalent to the 
crowning of a land in sample #1 is formed, 1) For the thickness which there is a shielding effect on the occasion of that the 
distance between adjoining land 1 and the groove 2 became long effectually and formation of 2 magneto-optic-recording 
medium film 4, and was formed on the height 5 to have become thinner than flat part 1a and 2b top more It originates in the 
thermal resistance to the truck cross direction becoming large, and heat conduction to an adjoining truck (land 1 and groove 
2) having stopped being able to happen easily. 
[0117] 

It is imagined as that in which the width-of-face homogeneity of the nonmagnetic field formed of that the effect 1 heat 
annealing affects the magneto-optic-recording medium film 4 on a groove 2 became small by this, and the amount of 
signals obtained increased, and 2 heat annealing increased in, and the stability of the domain-wall-displacement actuation 
in the playback layer 1 1 increased. 
[0118] 

On the other hand, by comparison sample #1 , a height 5-5 is not formed but the heat by 1 laser annealing to a groove 2 A 
leakage lump, The width of face of that the magneto-optic-recording medium film 4 on a groove 2 deteriorates in response 
to a damage, and code-track width of face is narrow rather than sample #1 and 2 nonmagnetic field by the location Since it 
is uneven, the heat capacity of the magneto-optic-recording medium film 4 changes with locations, and 
domain-wall-displacement actuation is unstable ~ since -- the bottom price of BER is imagined to be what became larger 
than sample #1. 
[0119] 

Moreover, from the BER measurement result at the time of 3 truck records, by comparison sample #1, when it records by 
record peak power 10.0mW or more, BER is getting worse greatly. On the other hand, in sample #1, 5xten to four or less 
BER is maintained to 1 0.OmW record peak power. 
[0120] 

Thereby, the cross light margin in the range which is obtained from the measurement result in the time of 1 truck record and 
3 truck records and in which BER becomes 5x10 to four or less spread greatly with **18.3% (8.5mw**18.3%) in sample #1 
to comparison sample #1 having been **1 5.6% (8.3mw**1 5.6%) (refer to drawing 5 ). 
[0121] 
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Since the continuous height 5-5 is formed in the truck cross direction both ends of flat part 1a at which the reason in which 
the above-mentioned cross light margin spread is equivalent to the crowning of a land in sample #1 , 

1) the distance between code tracks (between groove 2 and a groove 2) became long effectually - and 

2) It is thought that there is a shielding effect on the occasion of formation of the magneto-optic-recording medium film 4, 
and it is because the cross light was reduced since heat conduction between the code tracks which adjoin more mutually 
that the thickness formed on the height 5 became thinner than flat part 1a and 2b top by the thermal resistance to the truck 
cross direction becoming large (groove 2 and groove 2) stopped being able to happen easily. 

[0122] 

Thus, it turns out that sample #1 concerning the gestalt of operation of this invention is the optical information record 
medium which was equipped with good regenerative-signal quality, and was equipped with good cross light quality as 
compared with comparison sample #1 . 
[0123] 

Furthermore, in comparison sample #1 , heat annealing produced and evaluated the sample which made low laser power at 
the time of heat annealing, and performed heat annealing to extent which does not affect the magneto-optic-recording 
medium film 4 on a groove 2. Consequently, a land 1 could not fully be made nonmagnetic and switched connection 
between a land 1 and a groove 2 was not fully able to be cut. Thereby, the domain wall displacement in the playback layer 
1 1 was checked, and BER worsened compared with sample #1 . 
[0124] 

Furthermore, in sample #1 , the groove equivalent width W1 was fixed to 0.40 micrometers, and the sample to which the 
land equivalent width W2 was changed suitably was produced and evaluated. Consequently, when the land equivalent 
width W2 was 0.15 micrometers or more, it was checked that practically sufficient push pull signal is acquired more 
certainly. Therefore, as long as practically sufficient push pull signal is acquired, although especially the land equivalent 
width W2 is not limited, it is more desirable [ the equivalent width ] that it is 0.15 micrometers or more. 
[0125] 

In addition, in sample #1 , the land equivalent width W2 was fixed to 0.20 micrometers, and the sample to which the groove 
equivalent width W1 was changed suitably was produced and evaluated. The relation between BER at the time of 1 truck 
record measured by the above-mentioned approach and the groove equivalent width W1 at the time of record is shown in 
drawing 6 about sample #1 . 
[0126] 

If the groove equivalent width W1 is less than 0.40 micrometers so that clearly from drawing 6 , BER at the time of playback 
will get worse. So, in order for regenerative-signal quality to produce a good medium, it is necessary to set groove 
equivalent width W1 to 0.40 micrometers or more. Moreover, when manufacturing a magneto-optic disk 9, a manufacture 
error arises in a land 1 and a groove 2 (a gap of width of face of about **0.015 micrometers usually arises). If this 
manufacture error is taken into consideration, it will become possible to produce a medium with high repeatability. 
[0127] 

To be at least 0.15 micrometers, as the viewpoint which acquires the push pull signal which has sufficient amplitude on the 
other hand practically to the land equivalent width W2 was mentioned above is demanded, and it is 0.20 micrometers or 
more preferably. 
[0128] 

Therefore, it becomes desirable that W1/W2 are before and after at least two (W1/W2**2) so that clearly from the minimum 
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of the above-mentioned groove equivalent width W1 , and the minimum of the land equivalent width W2. 
[0129] 

Here, if the magneto-optic disk 9 was designed so that the above-mentioned groove equivalent width W1 might become 
large so that the width of face of a groove 2 might be expanded namely, W1/W2 become what 2 is exceeded for (W1/W2> 
2), and its BER improves. Consequently, regenerative-signal quality can be raised. 
[0130] 

On the other hand, if the magneto-optic disk 9 was designed so that the above-mentioned land equivalent width W2 might 
become large so that the width of face of a land 1 might be expanded namely, W1/W2 turn into less than two (W1/W2<2), 
and the amplitude of a push pull signal becomes large. Consequently, it becomes possible to improve the stability of a focal 
truck servo. 
[0131] 

However, if a magneto-optic disk 9 is generally designed so that land equivalent width W2 may be enlarged when the push 
pull signal has sufficient amplitude, the capacity of the magneto-optic-disk 9 whole will fall [ the last twist which enlarges 
W2 ]. Therefore, the design which enlarges land equivalent width W2 (the width of face of a land 1 is expanded) makes the 
practicality of a magneto-optic disk 9 fall, and, so, it becomes desirable at the time of the design of a magneto-optic disk 9 
to enlarge groove equivalent width W1 . 
[0132] 

The ratio of the above reason to the groove equivalent width W1, and the land equivalent width W2: It becomes desirable 

that W1/W2 are two or more. 

[0133] 

Moreover, generally, although an especially desirable numeric value is not limited as an upper limit of W1/W2, when 
W1/W2 are raised superfluously, there is a possibility of causing the rise of the absolute level of a recording density fall and 
record playback power. Therefore, if an example is taken from the field of practicality, as a upper limit of W1/W2, what is 
necessary is just about three. 
[0134] 

In addition, it depends for the above-mentioned groove equivalent width W1 and the land equivalent width W2 on the spot 
size of the light beam determined with the wavelength which all mainly performs record playback, and a numerical aperture 
(NA). That is, the difference in optical system used does not influence the ratio of the above-mentioned groove equivalent 
width W1 and the land equivalent width W2. So, when other optical system other than the red laser stated with the blue 
laser used with the gestalt of this operation or the gestalt 5 of operation is used, the range same as W1/W2 can be applied. 
[0135] 

Moreover, as mentioned above, in case a magneto-optic disk 9 is manufactured, a manufacture error (gap of width of face 
of about **0.015 micrometers) may arise. Therefore, it is desirable to take into consideration that the value of W1/W2 may 
be changed somewhat regardless of the optical system to be used at the time of an actual design. 
[0136] 

While reversing the land equivalent width W2 and groove equivalent width W1 (land equivalent width W2:0.4micrometer, 
groove equivalent width W1:0.2micrometer), further again The signal property was evaluated as a land record medium (the 
sample A for a comparison) which uses a land 1 for informational record playback for the sample which formed the height 
5-5 with a height [ of 16nm ], and a maximum width of 28nm in the both ends of the truck cross direction of flat part 1a using 
the same manufacture approach as the gestalt of this operation. 
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[0137] 

In addition, in the sample A for this comparison, heat annealing was carried out and the groove 2 was deteriorated. 
However, in this case, the noise was large and was not able to obtain practically sufficient CN ratio. A height 5-5 serves as 
a noise source, and since the signal property was degraded, this is considered. Therefore, about the truck (land 1) in which 
the height 5-5 was formed, the merit used for record playback of a signal is low. The optical system used for the signal 
characterization and heat annealing of the above-mentioned sample A for a comparison is the same configuration as what 
was adopted as evaluation of sample #1 . 
[0138] 

In addition, although the gestalt of this operation showed the optical disk-like information record medium, you may be 

card-like media, such as an optical card, and tape-like media, such as an optical tape. 

[0139] 

In addition, although the gestalt of this operation showed the case where the medium of a DWDD playback system was 
adopted as magneto-optic-recording medium film 4, even if it is the case where the magneto-optic-recording medium film of 
other methods is used, the same effectiveness will be acquired, if it has information record film on a land groove, and a 
groove is used as a code track and a land is annealed. Therefore, the gestalt of this operation does not limit the 
magneto-optic-recording medium film 4 to the medium of a DWDD playback system. 
[0140] 

Furthermore, also in the medium by which optical information record film consists of nonmagnetic matter, for example like a 
phase change record medium, since the effectiveness which controls heat conduction to an adjoining truck can be acquired 
when deteriorating the optical information record film on a land in heat annealing, it is possible to apply the configuration of 
this invention. For example, when the ingredient to which thermal resistance becomes large by deterioration accompanying 
heat annealing is adopted as optical information record film, by using this configuration and deteriorating the optical 
information record film on a land in heat annealing, the thermal resistance of the truck cross direction is large, and it is 
possible to realize the medium which can reduce a cross light sharply. 
[0141] 

In addition, although the gestalt of this operation showed how to deteriorate the metal magnetic film formed on the land 1 of 
a high-power laser light High energy is limited to a land 1, and is irradiated, and the temperature up of the metal magnetic 
film formed on the land 1 can be carried out more than Curie temperature. The means is not limited to the exposure of laser 
light that what is necessary is just the means which can cause deterioration of the magnetic layer which includes 
crystallization and oxidation in connection with this. For example, an ion beam is realizable also by the approach of 
irradiating aland 1. 
[0142] 

In addition, with the gestalt of this operation, when performing informational record playback, the substrate incidence 
method to which laser light is made to put ON from a substrate side was used, but even if it is the case where the film 
surface playback system made to put is used, ON, the same effectiveness is acquired from a magneto-optic-recording 
medium film 4 forming-face side. 
[0143] 

[The gestalt 2 of operation] 

It will be as follows if the gestalt of other operations of this invention is explained based on a drawing. In addition, especially 
the right range of this invention is not limited only to the publication of the gestalt of this operation. Moreover, the same sign 
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is shown in the member of explanation shown in the gestalt 1 of operation, and the member which has the same function 

and structure for convenience, and the explanation is omitted. 

[0144] 

With the gestalt of this operation, the magneto-optic disk with which the height of a height 5 differs was produced by 
changing the time amount of an anisotropy RF reverse-among making processes of magneto-optic disk 9 shown in gestalt 
1 of operation spatter, and changing variously the depth of the hollow section 8 formed in La Stampa 7. And the relation 
between the height of a height 5, and the bottom price of BER and a cross light margin was investigated, and it collected 
into Table 1 . In addition, the bottom price and cross light margin of BER were measured on the same approach and 
conditions as the gestalt 1 of operation. Moreover, the notation of "E-5" in Table 1 shows 10-5. 
[0145] 
[Table 1] 
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[0146] 

From the result of Table 1, by disk No.1-1-No.1-5 (optical information record medium of this invention) which has the height 
5 with a height of 5nm or more, the bottom price of BER was lower than comparison disk No.1-0 in which a height 5 is not 
formed, and the cross light margin became large clearly, and it became clear that there were improvement in 
regenerative-signal quality and effectiveness remarkable in cross light reduction. 
[0147] 

comparison disk No.1-6 whose height of a height 5 is 35nm on the other hand ~ setting - the bottom price of BER - the 
object for a comparison - disk No.1-0 - high - becoming - a cross light margin - the object for a comparison - it became 
smaller than disk No.1-0. In addition, in the disk with the still higher height of a height 5, the BER bottom price became high 
rapidly and the cross light margin also became narrow rapidly (data abbreviation). According to the height of a height 5 
becoming high, a height 5 serves as a noise source, and this reason affects a signal property, and is imagined to be what is 
depended on worsening BER. 
[0148] 

in addition, the bottom price of BER of the magneto-optic disk with which the height of a height 5 is set to less than 5nm - 
the object for a comparison -- it becomes lower than disk No.1-0. moreover, a cross light margin - the object for a 
comparison - it becomes larger than disk No.1-0 (data abbreviation). Therefore, the improvement in regenerative-signal 
quality and the effectiveness of cross light reduction have at least less than 5nm of height of a height 5. However, when the 
height of a height 5 is lower than 5nm, since the bottom price of BER changes gradually in proportion to the height, the 
effectiveness that height is obtained by the less than 5nm height 5 becomes usually slight. 
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[0149] 

So, in the magneto-optic-recording medium of this invention, although the height 5 should just be formed in order to acquire 
the improvement in regenerative-signal quality, and the effectiveness of cross light reduction, it is more desirable [ this 
height 5 ] practically that 5nm or more range of height is 30nm or less. 
[0150] 

[The gestalt 3 of operation] 

It will be as follows if the gestalt of the operation of further others of this invention is explained based on a drawing. In 
addition, especially the right range of this invention is not limited only to the publication of the gestalt of this operation. 
Moreover, the same sign is shown in the member of explanation shown in the gestalten 1-2 of operation, and the member 
which has the same function and structure for convenience, and the explanation is omitted. 
[0151] 

With the gestalt of this operation, in the making process of original recording 6, the configuration of slot 2' was variously 
changed among the making processes of the magneto-optic disk 9 shown in the gestalt 1 of operation (refer to drawing 2 
(a)), and the skew ratio of boundary side-attachment-wall 2a of a land 1 and a groove 2 produced eight kinds of 
magneto-optic disks used as 40 degrees, 45 degrees, 50 degrees, 55 degrees, 60 degrees, 65 degrees, 70 degrees, and 
75 degrees. In addition, the definition of the skew ratio of boundary side-attachment-wall 2a and its measuring method are 
the same as that of the gestalt 1 of operation (refer to drawing 1 ). 
[0152] 

In the production process of original recording 6, change concretely the resist which carries out 1 use. 2) Change the focal 
condition of laser at the time of 3 resist exposure which changes the thickness of the resist to apply. 4) The skew ratio of 
boundary side-attachment-wall 2a produced eight kinds of original recording 6 used as a desired value by the approach of 
changing the injection power and gas pressure at the time of 5 etching which bakes the glass disk with a resist after 
development (prospective original recording 6) at an about 150-degree C elevated temperature. 
[0153] 

Subsequently, La Stampa 7 which has the hollow section 8 was produced using original recording 6, and the disk-like 
substrate 3 was further formed with injection molding using La Stampa 7 concerned (refer to drawing 2 (a) - (c)). Here, as 
shown in the gestalt 1 of operation, in Ar gas ambient atmosphere of 0.02Pa of gas pressure, the conditions which become 
depressed in La Stampa 7 and form the section 8 switched on the reverse spatter power of 600W, and made it the 
conditions which perform the anisotropy RF reverse spatter for 9 minutes. 
[0154] 

When the skew ratio of boundary side-attachment-wall skew-ratio 2a was made steep with 75 degrees, and picking out the 
disk-like substrate 3 formed with injection molding from metal mold, the imprint gap arose between La Stampa 7. For this 
reason, the part which is not meant at the crosswise edge of flat part 1a in the disk-like substrate 3 and in which a high 
projection configuration is formed locally was seen partially, furthermore, La Stampa 7 and the disk-like substrate 3 - grind 
- it was alike, boundary side-attachment-wall 2a was deleted more, and the part where the land equivalent width W2 
becomes small partially was seen (refer to drawing 1 ). 
[0155] 

That is, in La Stampa 7 for the skew ratio of boundary side-attachment-wall 2a to form the disk-like substrate 3 75 degrees 
or more, there is a possibility that the concavo-convex pattern configuration cannot be correctly imprinted to the disk-like 
substrate 3 depending on conditions. 
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[0156] 

In La Stampa 7 for forming the disk-like substrate 3 whose skew ratio of boundary side-attachment-wall 2a is 40 degrees - 
70 degrees on the other hand, it was not able to be based on other conditions but the concavo-convex pattern configuration 
was able to be correctly imprinted to the disk-like substrate 3. 
[0157] 

Therefore, although especially the concavo-convex pattern on La Stampa 7 is not limited, it is more desirable to be formed 
possible [ manufacture of the disk-like substrate 3 with which boundary side-attachment-wall 2a has the less than 
75-degree maximum skew ratio to flat part 1a and flat part 2b ], and especially the thing formed possible [ manufacture of 
the disk-like substrate 3 which has the maximum skew ratio 70 degrees or less ] is desirable. 
[0158] 

[The gestalt 4 of operation) 

It will be as follows if the gestalt of the operation of further others of this invention is explained based on a drawing. In 
addition, especially the right range of this invention is not limited only to the publication of the gestalt of this operation. 
Moreover, the same sign is shown in the member of explanation shown in the gestalten 1-3 of operation, and the member 
which has the same function and structure for convenience, and the explanation is omitted. 
[0159] 

With the gestalt of this operation, the etching time in the making process of original recording 6 was changed among the 
making processes of the magneto-optic disk 9 shown in the gestalt 1 of operation, the depth of slot 2' was changed 
variously, and the magneto-optic disk with which the depth (following groove depth) of flat part 2b on the basis of flat part 
1a differs was produced. (Refer to drawing 2 (a) - (c)) . Consequently, the groove depth was set to less than 25nm, or when 
it exceeded 45nm, it became clear that there was a possibility that acquisition of the push pull signal using blue laser 
(wavelength of about 405nm) may become difficult depending on other conditions. 
[0160] 

It is also effective to already set the groove depth to about 105nm from a viewpoint which obtains push pull signal amplitude 
using blue laser so that it may be well-known. However, the width of face (width of face of the land groove boundary 
section) of boundary side-attachment-wall 2a which met crosswise [ truck ] also becomes large as the groove depth 
becomes deep, since boundary side-attachment-wall 2a is generally a slant face. 
[0161] 

For this reason, when a track pitch is fixed, the width of face of flat part 2b which performs information record becomes 
narrow relatively and track density is raised, practically sufficient regenerative-signal amplitude is no longer obtained. 
Moreover, boundary side-attachment-wall 2a is very difficult to form the front face flat and smooth, and the un-smooth 
nature affects a regenerative signal at the time of information signal playback, and it becomes the noise source to which a 
signal quality is reduced. 
[0162] 

Therefore, although especially the above-mentioned groove depth is not limited, it is more desirable to make it shallow as 
much as possible in the range which can acquire a push pull signal, and it is still more desirable to more specifically 
consider as within the limits of 25nm or more 45nm or less. 
[0163] 

If the groove depth is within the limits of 25nm or more 45nm or less, since the width of face of boundary 
side-attachment-wall 2a which met crosswise [ truck ] will become comparatively small, control also of a possibility that 1 
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high track density-ization may become easier, in addition the un-smooth nature of 2 boundary side-attachment-wall 2a may 

reduce a signal quality is more certainly attained. 

[0164] 

[The gestalt 5 of operation] 

It will be as follows if the gestalt of the operation of further others of this invention is explained based on a drawing. In 
addition, especially the right range of this invention is not limited only to the publication of the gestalt of this operation. 
[0165] 

The magneto-optic disk of the gestalt of this operation will be the same configuration as substantially as the magneto-optic 
disk 9 shown in drawing 1 , if a track pitch and the groove depth remove a different point from sample #1 shown in the 
gestalt 1 of operation. Therefore, with reference to the sign shown in drawing 1 and drawing 2 as it is, it explains hereafter. 
In addition, the skew ratio mentioned later was measured by the same approach as the approach of a publication in the 
gestalt 1 of operation. 
[0166] 

In the gestalt 1 of operation, although the magneto-optic disk of this invention corresponding to blue laser with a wavelength 
of 405nm was explained, the gestalt of this operation explains the magneto-optic disk corresponding to red laser with a 
wavelength of about 635nm. 
[0167] 

With the gestalt of this operation, as for an example of the track pitch of the magneto-optic-recording disk 9, 0.33 
micrometers and the groove equivalent width W1 are [ 1 .0 micrometers, among those the land equivalent width W2 ] 0.67 
micrometers. 
[0168] 

Moreover, the depth (the groove depth may be called hereafter) of flat part 2b which made flat part 1a the datum plane was 
designed to 50nm. Furthermore, the height 5 is formed in the cross-section configuration of V characters whose height on 
the basis of flat part 1a is 16nm and the maximum width of whose is 28nm. In addition, this design is especially appropriate 
when adopting red laser with a wavelength of 635nm as the light source for /playback for record. 
[0169] 

The difference between the production approach of the magneto-optic disk 9 shown in the gestalt of this operation and the 

approach shown in the gestalt 1 of said operation is as follows. 

[0170] 

First, in the making process of original recording 6, the track pitch in the disk-like substrate 3 was 1 .0 micrometers, among 
those the land equivalent width W2 justified the laser light for exposure so that 0.33 micrometers and the groove equivalent 
width W1 might be set to 0.67 micrometers, and the exposure pattern was formed in the resist (also see drawing 1 ). That is, 
width-of-face W2' shown in drawing 2 (a) carried out centering control of the laser light for the above-mentioned exposure 
so that 0.33 micrometers and width-of-face W1' might be set to 0.67 micrometers. 
[0171] 

Moreover, at the etching process after exposure pattern development, the gas pressure and etching power of CF4 were 
made into the gestalt 1 and these conditions of operation, and lengthened etching time for 4 minutes, thereby - a residual 
- a resist - removal - the back -- original recording - six - setting - a flat part -- one - a - ' - criteria -- ** - having carried 
out - a flat part - 2b -- ' - the depth - 50 - nm -- it is -- a slot two - ' -- forming having had . Moreover, the skew ratio 
(tilt angle) to flat part 1a' and 2b[ of side-attachment-wall 2a' equivalent to land groove boundary side-attachment-wall 2a 
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(refer to drawing 1 ) ]' was 65 degrees in the steepest part. 
[0172] 

Subsequently, La Stampa 7 was produced based on the original recording 6 produced by making the above-mentioned 
condition change, and the disk-like substrate 3 was manufactured with injection molding using this La Stampa 7. In addition, 
the making process of La Stampa 7 and the disk-like substrate 3 was performed on the same conditions as the gestalt 1 of 
operation. Consequently, the pattern on original recording 6 was completely imprinted by La Stampa 7, and the pattern on 
La Stampa 7 was further imprinted completely by the disk-like substrate 3. 
[0173] 

Then, spatter formation of the magneto-optic-recording medium film 4 of the DWDD playback system which consists of a 
dielectric film and a metal magnetic film was carried out on the disk-like substrate 3 like the gestalt 1 of operation. The SiN 
transparence dielectric protective layer 10 is [ 65nm of thickness and the GdFeCo playback layer 11 ] 30nm of thickness, 
for 15nm of thickness, and the TbFeCo recording layer 13, 50nm of thickness and the field sensitivity-settling layer 14 are 
[ the TbFe interlayer 12 / 15nm of thickness and the SiN protective layer 15 ] 20nm of thickness, and the AINi heat 
dissipation layer 16 of the thickness of each class which constitutes the magneto-optic-recording medium film 4 is 30nm of 
thickness. 
[0174] 

As the gestalt 1 of operation already explained, when forming the magneto-optic-recording medium film 4 by the spatter, 
advance and adhesion of the molecule of a dielectric and the molecule of the metal magnetic substance are covered by the 
height 5. For this reason, as for the thickness of the magneto-optic-recording medium film 4, the direction on a height 5 
became thin relatively rather than flat part 1a and 2b top. 
[0175] 

Furthermore, the optical MAG pickup which numerical aperture NA equipped with the condensing system (objective lens 
means) of 0.85 for the magneto-optic disk 9 ( drawing 1 ) produced by the above-mentioned approach using laser light with 
a wavelength of 351 nm was used, and heat annealing of the land 1 of the above-mentioned magneto-optic disk 9 was 
performed on condition that linear velocity 2 m/s. 
[0176] 

The above-mentioned land 1 was made to shoot laser light ON from a magneto-optic-recording medium film 4 forming-face 
side, the focus servo and the tracking servo were specifically applied, and the core of the truck cross direction of the laser 
light irradiated on the above-mentioned magneto-optic disk 9 from the above-mentioned optical MAG pickup carried out 
continuous irradiation of the above-mentioned laser light by 10mW power, after adjusting so that it might be in agreement 
with the core of the truck cross direction of the above-mentioned land. 
[0177] 

On the occasion of the above-mentioned heat annealing, the direction where the wavelength of the laser light to be used is 
short, and adopts the high numerical aperture NA From annealing with a sufficient precision being possible, a narrow truck 
with the gestalt of this operation Wavelength was shorter than the optical system (after-mentioned) which evaluates the 
signal property of a magneto-optic disk 9, optical system with high numerical aperture NA was adopted, and the laser light 
exposure from a field [ in which the film surface side 4, i.e., a magneto-optic-recording medium, was formed ] side was 
adopted. 
[0178] 

As for the laser power at the time of the above-mentioned heat annealing, it is desirable that it is the power which does not 
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affect the property of the magneto-optic-recording medium film 4 formed on the code track (groove 2) which can be made to 
make nonmagnetic the magneto-optic-recording medium film 4 formed on the land 1, and adjoins. Therefore, on the 
occasion of the decision of the laser power used for heat annealing, not to mention a track pitch, even if attached to the 
thermal conductivity of the Curie temperature of each metal magnetic layer of the magneto-optic-recording medium film 4, 
the direction of thickness, and the truck cross direction, it is necessary to take into consideration. 
[0179] 

For this reason, it is necessary to determine enough in consideration of height, width of face, etc. of the thickness of 1 
magneto-optic-recording medium film 4, the thermal conductivity of each class which constitutes 2 magneto-optic-recording 
medium film 4, and three heights 5. performing the above-mentioned heat annealing - a land 1 - nonmagnetic - 
were-izing and magnetic association between the adjoining grooves 2.2 was cut. 
[0180] 

In addition, about nonmagnetic-ization of a land 1, when record playback actuation is performed having applied the tracking 
servo to the land 1 , it can check easily by falling compared with the case where the amount of signals is not performing 
heat annealing. 
[0181] 

Moreover, it is also possible to adopt the approach of carrying out incidence of the laser tight for heat annealing from a 
substrate side depending on the height and width of face of the configuration of a track pitch and the 
magneto-optic-recording medium film 4 and thickness, and a height 5, and it is also possible to adopt a condensing system 
with the laser light source with different wavelength and different numerical aperture NA. For example, the laser light source 
with a wavelength of 405nm and numerical aperture NA which are used for "Blu-ray Disc" (trademark) are able to adopt the 
optical pickup using the objective lens of 0.85. 
[0182] 

In this case, it is also possible to form the cover glass of 0.1mm thickness proposed above "Blu-ray Disc" on a 
magneto-optic disk 9, and to perform heat annealing through the above-mentioned cover glass. Or as shown in the gestalt 
of this operation, heat annealing may be performed, without using cover glass. 
[0183] 

The back coat resin (not shown) for protecting the magneto-optic-recording medium film 4 was applied following the 

above-mentioned heat annealing, and the magneto-optic disk 9 shown in drawing 1 was produced. 

[0184] 

In addition, although the approach of applying back coat resin after heat annealing was adopted with the gestalt of this 
operation, after applying a back coat, it is also possible to adopt the approach of performing heat annealing. It becomes 
possible to acquire a high annealing width-of-face precision, without receiving effect in thickness distribution of the back 
coat film, if the approach of performing back coat spreading is used after heat annealing. 
[0185] 

On the other hand, if the approach of carrying out heat annealing is used after spreading of back coat resin, it will become 

possible to protect a magneto-optic disk 9 from adhesion of the dust generated in an annealing process. 

[0186] 

The property of the magneto-optic disk 9 (referred to as sample #2) produced by the above-mentioned approach was 
evaluated. Semiconductor laser with a wavelength of 635nm is made into the light source for record, the optical MAG 
pickup which numerical aperture NA equipped with the condensing system (objective lens means) of 0.65 is specifically 
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used, it is the conditions of linear velocity 2 m/s, and the result of having measured the cross light margin of the 

above-mentioned magneto-optic disk 9 is shown. 

[0187] 

In measurement of the above-mentioned cross light margin, the measuring method shown in the gestalt 1 of operation was 

used fundamentally (refer to drawing 4 ). 

[0188] 

However, the shortest mark length of the random pattern recorded on the measurement truck 17, and adjoining truck 18 
and 18* could be 0.15 micrometers. Moreover, the laser radiation peak power (Pw-peak) at the time of record was changed 
from 6mW to 10mW. Furthermore, when the laser radiation power at the time of playback reproduced the measurement 
truck 17, it was set up so that CNR might become large most, and could be 1 ,7mW. 
[0189] 

The relation between BER at the time of 1 truck record measured by the above-mentioned approach and 3 truck records 
and the peak power (Pw-peak) at the time of record is shown in drawing 7 about sample #2. Moreover, for the comparison, 
the magneto-optic disk (comparison sample #2) which does not have a height 5-5 to the both ends of flat part 1a was 
produced, and the cross light margin was evaluated by the above-mentioned approach also about comparison sample #2. 
[0190] 

If in charge of production of comparison sample #2, the depth of the groove to a land and a track pitch were made to 
become equal to sample #2. That is, 1.0 micrometers, among those land equivalent width were set to 0.33 micrometers, 
groove equivalent width was set to 0.67 micrometers for the track pitch, and the depth of the groove to a land was set to 
50nm. 
[0191] 

In addition, La Stampa for producing the disk-like substrate for comparison sample #2 is easily produced by skipping the 

anisotropy RF reverse spatter process at the time of La Stampa 7 (referring to drawing 2 (b)) production. 

[0192] 

When sample #2 were compared with comparison sample #2, the bottom price of BER of sample #2 became lower than the 

bottom price of BER of comparison sample #2 from the BER measurement result at the time of 1 truck record. 

[0193] 

Since the height 5-5 with this continuous to the truck cross direction both ends of flat part 1a which is equivalent to the 
crowning of a land in sample #2 is formed, 

1) the distance between adjoining land 1 and the groove 2 became long effectually - and 

2) There is a shielding effect on the occasion of formation of the magneto-optic-recording medium film 4, and originate in 
the thermal resistance to the truck cross direction becoming large more that the thickness formed on the height 5 became 
thinner than flat part 1a and 2b top, and heat conduction to an adjoining truck (land 1 and groove 2) having stopped being 
able to happen easily. 

[0194] 
Thereby, 

1) The effect heat annealing affects the magneto-optic-recording medium film 4 on a groove 2 became small, and the 
amount of signals obtained increased, 

2) It is imagined as that in which the width-of-face homogeneity of the nonmagnetic field formed of heat annealing 
increased in, and the stability of the domain-wall-displacement actuation in the playback layer 1 1 increased. 
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[0195] 

On the other hand, a height 5-5 is not formed in comparison sample #2, 

1) The heat by laser annealing deteriorates in response to a damage in a groove 2, and the magneto-optic-recording 
medium film 4 on a leakage lump and a groove 2 has become [ code-track width of face ] narrower than sample #2 at it, 

2) the width of face of a nonmagnetic field changes with locations, since it is uneven, the heat capacity of the 
magneto-optic-recording medium film 4 changes with locations, and domain-wall-displacement actuation is unstable -- 
since -- the bottom price of BER is imagined to be what became larger than sample #2. 

[0196] 

Moreover, from the BER measurement result at the time of 3 truck records, by comparison sample #2, when it records by 
record peak power 9.5mW or more, BER is getting worse greatly. On the other hand, in sample #2, record peak power is 
maintaining 5xten to four or less BER to about 9.5mW. 
[0197] 

The cross light margin in the range which is obtained from the measurement result in the time of 1 truck record and 3 truck 
records and in which BER becomes 5x10 to four or less spread greatly with 20.5% (7.8mw**20.5%) in sample #2 to 
comparison sample #2 having been 18.7% (7.8mw**18.7%) (refer to drawing 7 ). 
[0198] 

Since the continuous height 5-5 is formed in the truck cross direction both ends of flat part 1a at which the reason in which 
the above-mentioned cross light margin spread is equivalent to the crowning of a land in sample #2, 

1) the distance between adjoining groove 2 and the groove 2 became long effectually -- and 

2) There is a shielding effect on the occasion of formation of the magneto-optic-recording medium film 4, and since the 
thermal resistance to the truck cross direction becomes large and heat conduction to an adjoining truck (groove 2 and 
groove 2) stopped being able to happen to the thickness formed on the height 5 having become thinner than flat part 1a 
and 2b top more easily, it is thought that it is because the cross light was reduced. 

[0199] 

Thus, it turns out that sample #2 concerning the gestalt of operation of this invention are the optical information record 
medium which was equipped with good regenerative-signal quality, and was equipped with good cross light quality as 
compared with comparison sample #2. 
[0200] 

Furthermore, in comparison sample #2, heat annealing produced and evaluated the sample which made low laser power at 
the time of annealing, and performed heat annealing to extent which does not affect the magneto-optic-recording medium 
film 4 on a groove 2. 
[0201] 

Consequently, a land 1 could not fully be made nonmagnetic and switched connection between a land 1 and a groove 2 
was not fully able to be cut. Thereby, the domain wall displacement in the playback layer 11 was checked, and BER 
worsened. 
[0202] 

Furthermore, the groove equivalent width W1 was fixed to 0.67 micrometers in sample #2, and the sample to which the 
land equivalent width W2 was changed suitably was produced and evaluated. Consequently, when the land equivalent 
width W2 was 0.30 micrometers or more, it was checked that practically sufficient push pull signal is acquired more 
certainly. Therefore, although especially the land equivalent width W2 is not limited as long as practically sufficient push pull 
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signal is acquired, it is more desirable that it is 0.30 micrometers or more. 
[0203] 

In addition, in sample #2, the land equivalent width W2 was fixed to 0.33 micrometers, and the sample to which the groove 
equivalent width W1 was changed suitably was produced and evaluated. The relation between BER at the time of 1 truck 
record measured by the above-mentioned approach and the groove equivalent width W1 at the time of record is shown in 
drawing 8 about sample #2. 
[0204] 

If the groove equivalent width W1 is 0.67 micrometers or less so that clearly from drawing 8 , BER at the time of playback 
will get worse. So, in order for regenerative-signal quality to produce a good medium, it is necessary to set groove 
equivalent width W1 to 0.67 micrometers or more. 
[0205] 

Moreover, when manufacturing a magneto-optic disk 9, a manufacture error arises in a land 1 and a groove 2 (a gap of 
width of face of about **0.015 micrometers usually arises). If this manufacture error is taken into consideration, it will 
become possible to produce a medium with high repeatability. 
[0206] 

To be at least 0.30 micrometers, as the viewpoint which acquires the push pull signal which has sufficient amplitude on the 
other hand practically to the land equivalent width W2 was mentioned above is demanded, and it is 0.33 micrometers or 
more preferably. 
[0207] 

Therefore, the ratio of the groove equivalent width W1 and the land equivalent width W2 since it is the same as that of the 
gestalt 1 of said operation: It becomes desirable that W1/W2 are two or more. Moreover, like the gestalt 1 of said operation, 
although an especially desirable numeric value is not limited as an upper limit of W1/W2, if an example is taken from the 
field of practicality, as a upper limit of W1/W2, what is necessary is just about three. 
[0208] 

In addition, it depends for the above-mentioned groove equivalent width W1 and the land equivalent width W2 on the spot 
size of the light beam determined with the wavelength which all mainly performs record playback, and a numerical aperture 
(NA). That is, the difference in optical system used does not influence the ratio of the above-mentioned groove equivalent 
width W1 and the land equivalent width W2. So, when other optical system other than the red laser used with the gestalt of 
this operation or the blue laser stated with the gestalt 1 of operation is used, the range same as W1/W2 can be applied. 
[0209] 

Moreover, as mentioned above, in case a magneto-optic disk 9 is manufactured, a manufacture error (gap of width of face 
of about **0.015 micrometers) may arise. Therefore, it is desirable to take into consideration that the value of W1/W2 may 
be changed somewhat regardless of the optical system to be used at the time of an actual design. 
[0210] 

While reversing the land equivalent width W2 and groove equivalent width W1 (land equivalent width W2:0.67micrometer, 
groove equivalent width W1:0.33micrometer), further again The signal property was evaluated as a land record medium 
(the sample B for a comparison) which uses a land 1 for informational record playback for the sample which formed the 
height 5-5 with a height [ of 16nm ], and a maximum width of 28nm in the both ends of the truck cross direction of flat part 
1a using the same manufacture approach as the gestalt of this operation. 
[0211] 
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In addition, in the sample B for this comparison, heat annealing was carried out and the groove 2 was made nonmagnetic. 
However, in this case, the noise was large and was not able to obtain practically sufficient CNR. A height 5-5 serves as a 
noise source, and since the signal property was degraded, this is considered. 
[0212] 

Therefore, about the truck (land 1) in which the height 5-5 was formed, the merit used for record playback of a signal is low. 
In addition, the optical system used for the signal characterization and heat annealing of the above-mentioned sample B for 
a comparison is the same configuration as what was adopted as evaluation of sample #2. 
[0213] 

In addition, although the gestalt of this operation showed the disk-like information record medium, you may be card-like 
media, such as an optical card, and tape-like media, such as an optical tape. In addition, although the gestalt of this 
operation showed the case where the medium of a DWDD playback system was adopted as magneto-optic-recording 
medium film 4, even if it is the case where the magneto-optic-recording medium film of other methods is used, the same 
effectiveness will be acquired, if it has information record film on a land groove, and a groove is used as a code track and a 
land is annealed. Therefore, the gestalt of this operation does not limit the magneto-optic- recording medium film 4 to the 
medium of a DWDD playback system. 
[0214] 

Furthermore, also in the medium by which optical information record film consists of nonmagnetic matter, for example like a 
phase change record medium, since the effectiveness which controls heat conduction to an adjoining truck can be acquired 
when deteriorating the optical information record film on a land in heat annealing, it is possible to apply the configuration of 
this invention. 
[0215] 

For example, when the ingredient to which thermal resistance becomes large by deterioration accompanying heat 
annealing is adopted as optical information record film, by using this configuration and deteriorating the optical information 
record film on a land in heat annealing, the thermal resistance of the truck cross direction is large, and it is possible to 
realize the medium which can reduce a cross light sharply. 
[0216] 

In addition, although the gestalt of this operation showed how to deteriorate the metal magnetic film formed on the land 1 of 
a high-power laser light, high energy is limited to a land 1, and is irradiated, the temperature up of the metal magnetic film 
formed on the land 1 can carry out more than Curie temperature, and the means does not limit to the exposure of laser light 
that what is necessary is just the means which can cause the deterioration which includes crystallization and oxidation in 
connection with this. For example, an ion beam is realizable also by the approach of irradiating a land 1 . 
[0217] 

In addition, with the gestalt of this operation, when performing informational record playback, the substrate incidence 
method to which laser light is made to put ON from a substrate side was used, but even if it is the case where the film 
surface playback system made to put is used, ON, the same effectiveness is acquired from a magneto-optic-recording 
medium film 4 forming-face side. 
[0218] 

[The gestalt 6 of operation] 

It will be as follows if the gestalt of the operation of further others of this invention is explained based on a drawing. In 
addition, especially the right range of this invention is not limited only to the publication of the gestalt of this operation. 
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Moreover, the same sign is shown in the member of explanation shown in the gestalten 1-5 of operation, and the member 

which has the same function and structure for convenience, and the explanation is omitted. 

[0219] 

With the gestalt of this operation, the etching time in the making process of original recording 6 was changed among the 
making processes of the magneto-optic disk 9 shown in the gestalt 5 of operation, the depth of slot 2* was changed 
variously, and the magneto-optic disk with which the depth (following groove depth) of flat part 2b on the basis of flat part 
1a differs was produced. (Refer to drawing 2 (a) - (c)) . Consequently, the groove depth was set to less than 35nm, or when 
it exceeded 65nm, it became clear that there was a possibility that acquisition of the push pull signal using red laser 
(wavelength of about 635nm) may become difficult depending on other conditions. 
[0220] 

It is also effective to already set the groove depth to about 150nm from a viewpoint which obtains push pull signal amplitude 
using red laser so that it may be well-known. However, the width of face (width of face of the land groove boundary section) 
of boundary side-attachment-wall 2a which met crosswise [ truck ] also becomes large as the groove depth becomes deep, 
since boundary side-attachment-wall 2a is generally a slant face. 
[0221] 

For this reason, when a track pitch is fixed, the width of face of flat part 2b which performs information record becomes 
narrow relatively and track density is raised, practically sufficient regenerative-signal amplitude is no longer obtained. 
Moreover, boundary side-attachment-wall 2a is very difficult to form the front face flat and smooth, and the un-smooth 
nature affects a regenerative signal at the time of information signal playback, and it becomes the noise source to which a 
signal quality is reduced. 
[0222] 

Therefore, although especially the above-mentioned groove depth is not limited, it is more desirable to make it shallow as 
much as possible in the range which can acquire a push pull signal, and it is still more desirable to more specifically 
consider as within the limits of 35nm or more 65nm or less. If the groove depth is within the limits of 35nm or more 65nm or 
less, since the width of face of boundary side-attachment-wall 2a which met crosswise [ truck ] will become comparatively 
small, control also of a possibility that 1 high track density-ization may become easier, in addition the un-smooth nature of 2 
boundary side-attachment-wall 2a may reduce a signal quality is more certainly attained. 
[0223] 

[Effect of the Invention] 

The optical information record medium of this invention is an optical information record medium of the groove recording 
method which is equipped with a code-track field, for example, records information on a groove as mentioned above, and is 
the configuration that the height higher than the above-mentioned land flat part into the boundary part of the both sides to 
which the land flat part of the substrate for optical information record media which constitutes the above-mentioned optical 
information record medium touches a land groove boundary slant face was continuously formed in the die-length direction 
of a land. 
[0224] 

So, since the thermal resistance to the truck cross direction becomes large and heat conduction to an adjoining truck stops 
being able to happen easily in case information is recorded using a light beam, when the above-mentioned height exists, 
the above-mentioned configuration can make a cross light small compared with the medium which does not form a height. 
[0225] 
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Moreover, according to La Stampa for optical information record media of this invention, the hollow section deeper than the 
above-mentioned land flat part is able to obtain the above-mentioned height easily by it being continuously formed in the 
die-length direction of a land, and forming the substrate for optical information record media by the injection-molding 
method into the boundary part of the both sides to which the land flat part of above-mentioned La Stampa touches a land 
groove boundary slant face. 
[0226] 

Moreover, since the hollow section deeper than the above-mentioned land flat part in above-mentioned La Stampa is 
formed by carrying out the anisotropy reverse spatter of La Stampa according to the La Stampa manufacture approach for 
optical information record media of this invention, it is possible to form the above-mentioned hollow section in homogeneity, 
without passing through a complicated process. 
[Brief Description of the Drawings] 

[Drawing 1] It is the cross section showing typically the information record section of the optical information record medium 
concerning one gestalt of operation of this invention. 

[Drawing 2] Each process which produces the disk-like substrate of the optical information record medium shown in 
drawing 1 is shown, (a) is the sectional view of original recording and (c) is [ (b) is the sectional view showing La Stampa 
produced from original recording, and ] the sectional view showing the disk-like substrate produced from La Stampa. 
[Drawing 3] It is the sectional view showing the outline configuration of the optical information record film with which the 
optical information record medium shown in drawing 1 is equipped. 

[Drawing 4] It is the perspective view of the optical information record medium for explaining how measuring the bit error 
rate (BER) of the optical information record medium shown in drawing 1 , and (a) shows the case of one truck and (b) 
shows the case of three trucks. 

[Drawing 5] It is the graph which shows the relation between BER of the optical information record medium concerning one 
gestalt of operation of this invention, and the peak power at the time of record. 

[Drawing 6] It is the graph which shows the relation between BER of the optical information record medium concerning one 
gestalt of operation of this invention, and the groove equivalent width at the time of record. 

[Drawing 7] It is the graph which shows the relation between BER of the optical information record medium concerning the 
gestalt of other operations of this invention, and the peak power at the time of record. 

[Drawing 8] It is the graph which shows the relation between BER of the optical information record medium concerning the 
gestalt of other operations of this invention, and the groove equivalent width at the time of record. 
[Description of Notations] 

1 Land 

1a Flat part (flat part A) 

2 Groove 

2a Boundary side attachment wall 
2b Flat part (flat part B) 

3 Disk-like Substrate (Substrate for Optical Information Record Media) 

4 Magneto-optic-Recording Medium Film 

5 Height 

6 Original Recording 

7 La Stampa 
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8 Hollow Section (Gutter) 

9 Magneto-optic Disk (Optical Information Record Medium) 

10 Transparence Dielectric Protective Layer 

1 1 Playback Layer 

12 Interlayer 

1 3 Recording Layer 

14 Field Sensitivity-Settling Layer 

1 5 Protective Layer 

16 Heat Dissipation Layer 

17 Measurement Truck 

18 18' Adjoining truck 

19 Crevice (Some Concavo-convex Patterns) 

20 Heights (Some Concavo-convex Patterns) 
W1 Groove equivalent width 

W2 Land equivalent width 
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[Brief Description of the Drawings] 

[Drawing 11 It is the cross section showing typically the information record section of the optical information record medium 
concerning one gestalt of operation of this invention. 

[Drawing 2] Each process which produces the disk-like substrate of the optical information record medium shown in 
drawing 1 is shown, (a) is the sectional view of original recording and (c) is [ (b) is the sectional view showing La Stampa 
produced from original recording, and ] the sectional view showing the disk-like substrate produced from La Stampa. 
[Drawing 3] It is the sectional view showing the outline configuration of the optical information record film with which the 
optical information record medium shown in drawing 1 is equipped. 

[Drawing 4] It is the perspective view of the optical information record medium for explaining how measuring the bit error 
rate (BER) of the optical information record medium shown in drawing 1 , and (a) shows the case of one truck and (b) 
shows the case of three trucks. 

[Drawing 5] It is the graph which shows the relation between BER of the optical information record medium concerning one 
gestalt of operation of this invention, and the peak power at the time of record. 

[Drawing 6] It is the graph which shows the relation between BER of the optical information record medium concerning one 
gestalt of operation of this invention, and the groove equivalent width at the time of record. 

[Drawing 7] It is the graph which shows the relation between BER of the optical information record medium concerning the 
gestalt of other operations of this invention, and the peak power at the time of record. 

[Drawing 8] It is the graph which shows the relation between BER of the optical information record medium concerning the 
gestalt of other operations of this invention, and the groove equivalent width at the time of record. 
[Description of Notations] 
1 Land 
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[0 0 0 4] 

C(Dd:3^:P^t*, @W£f£fe£il£>y bJ^cifcT^nfc^lf — AOlf- ^flrttc^-r 
[0 0 0 5] 

-hfBOr^il^r^m-r^fc^lC. rhigh-densi ty Magneto — Opt i 
cal Recording with Domain Wall Displacem 
ent Detect ionj (Joint Magneto — Optical Rec 
ordinglnternational Symposium / Internat 
ional Symposium on Optical Memory 1997 T 
echnical Digest, Tu — E — 04, p. 38, 3 9 ) Wffl 5 ?- 6 
— 2 9 0 4 9 6 -^fS^fel^T. £&m 1 fitt&/S CUT, £ IB!*- ) , ^21 

(WT, fP^Si:IB-r) . Sg3fi&'M 0^T> fBiSli:!at) ftm^WB^nTl^ 

^/-TfBiijS^cJ;[:-<T1 : I^^I^c^li^^L^Jb^•/J^^ < ^H^Jg^^^M^bM^e.^: 0 
[0 0 0 6] 
[0 0 0 7] 

gp^^^oTtEiietciBii^n/'c'itfs (iemik) ^m^tuc^o^mm^fr^r 

[0 0 0 8] 
[0 0 0 9] 

t). 2) |^h^y^cD?^/gfccD3m*£l^k 3) ^gP;fr£> cDf&Wtc J; ottCS^ 

4) IB«IWtaot4i;5^ l?£/S©f&lf «^l*^<Dif5i^75- 

[0 0 1 0] 

cntc^o. $E^^n^iBii^g:^M^itct£^;^n. M^b/cf&K^^tf-A^^T 

t&ffi-T&C ^tCcfc AcD^?tiJ^TcD/jN$^5Biit^y MSBWiBSibf >y r-Rgp^c 

#5V>T&, If^S-^eiij^cofgT^ffi < C , cDiEHtr -y h- Ikftffi LTB4t ^ d 

^^RTftg-e$>^>o _hsBSffite\ — JlStC. S£It^ffij*&tt5 (Doma i n Wa 11 D i s 
placement Detection, JiCF> DWD D £:fE~3~) ?9£.7a^<i: LT£Q£> 
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_hfBDWD Dttinjjmz&^Tiz. *mm&*a. v— ^mw>±icum.±m-\^rcm.mcis^ 
mn> m^h^^^±.^m^nrcM^mt.<Dm<D^m^tst>^^^m^\^±, mam 

[0 0 1 2] 

-hlEcDFp^tc^b, ±18^^6 — 2 9 0 4 9 6 ^i^cfe^Tte. 1t$B -y ^ <h $i 
[0 0 1 3] 

PSh^>y^_hcD^'l4il^^cD^b^^d(li:T\ fSfg F ^ >y -i? ±.<DW$E.M(DM 
[0 0 1 4] 

[0 0 1 5] 

33E^fflt/^l^— tf— 7*dOX^y ^fiU— If— (A : 6 3 5 n mififg. N 
A : 0. 65£fg) Jtm^Tc K^-T ^"tC*3V>Tii, F ^ <y ^ £>y ^te 1 . 0 /x m~ 1 . 6 fx 
rru WfeU— 9*— (A : 4 0 5 n mififg, NA : 0. 6i£-fg) ^ffll/>fc F^-f :/tc£>^T 
ti, 0. 6/xm~l. O^m^ffl^feSo 
[0 0 1 6] 

^ > Ftete> ^feU— 9*— ^fflV^fc F^^^-etiO. 3i*m~0. 5//m(C, ffel/-f 
— ^ffll^fc F^-f 0. 2/xm~0. 3 5 /j m^g^C^T § d £ rf^HS 

[0 0 1 7] 

if-Aoss, n •. ^^m^.<Dmmm ^mcomt,^, a/4 n^-r^u/Hi 

[0 0 18] 

APOil (n : 1. 5—1. 6) ^ffl Ufc*J§-£\ _hIE^feU— +f— (ifcg 6 3 5 n m 
jfifg) F7^yT:1i 5 0 n 1 5 0 nmflg> _hIBWfeU— 9 s — (ifi4 0 5 

nmjfi^) ^fflt^S F^-T^-^^3 5 n 1 0 5 nmmm.h&& 0 
[0 0 1 9] 

>y ^ if >y ^— ^cd±#^ *i:tti^cfiTOEii;&?T 3 ^m.^<o^m < ^ 0 > F ^ ^y 
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[0 0 2 0] 

?^<LTtvyFi: tfjV— 7(DiMmUtf!£; < & <2> & I "» J; 5 tc iT £ 7c 46 lc 
[0 0 2 l ] 

, ^U-^^^r F 9 >y ^v^tc^&^y ^i^;MH-^|gi|ig^#5>n§il5H-e«B^a< 

*-h»APoii (n : i. 5~i. 6) &mmisttm&. ^feu— tr— cmm6 

3 5 nmjfii) K^-r^ttS 0 n m*§Ji^ WfeL'— if— (M4 0 5 n m3£{g 

) F^^y-Z?^3 5 nmigSFt-rSC: t^lS LV\> 

[0 0 2 2] 

U «fc 5 £ T £ aSH] 

. U— +>*— If— i^£DM#ttcj;oT^^F±^1t$gfHii^Jltc^^nf-c^, 7>F 
• ^;l/— ^W*^A,^M^Wfc^AK$nfc^1tffigB®^S*^#^^bT. P 
iSTS'lffSF v-y * (40U— :/) tcinnii^, r_h©^1t?HI5tSl«*T*>^H*-i± 

[0 0 2 3] 

ftn^.T, jLiHo^r— — i) u— if— ytm<Dmm^.m, 2) — ;i/co*f^t*s 
^iisfBWoiiJi^*, 3) mm^t^m^^. 4) s^o®^n, 5) igi^p 

[0 0 2 4] 
[0 0 2 5] 

07>K- tfti'—T'mn'wmm&m < & o . c ©^46 v > f • ^vv— ^^-ecD7teit$B 

iE^^ft^©JSfeliWT®Stt<;*:fr < T, F ^ >y *mJ5fil<DmSfiit}W£ <&9. 7>F 
[0 0 2 6] 

*f€B^ « c n e> £DiR^^r/ip?j*-r s /c *6 ^ $ nrc o -e$> 0 , ^> f ^&^t — — jv ic «t o 
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cfco, mtt}^m^mi±m^^n^ytmmmmmi^mm-r^^t^mmti,x^^o mz. 

[0 0 2 7] 
[0 0 2 8] 

comma &%>'p%:< i mcoytmmtEmm i,, ±tB^vF±tcjF^^nrc7 i fi'it$g 

[0 0 2 9] 
[0 0 3 0] 

[0 0 3 1 ] 

*p^t, mm<Dmmm£.icffi^x$> mmic, h v «y ^s^fa^cDf&fc^itac: o < < * 
3t««gBSs«i*«ra^-r scam*, 

[0 0 3 2] 

*fgWtC^A^^1t^IE^^*«, -hlBtD^fig^Htftii: LT, _hIE7t1f fgfEii® 

[0 0 3 3] 

[0 0 3 4] 
[0 0 3 5] 
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[0 0 3 6] 

i: LT, JifH^gPO^^^. ^tag[5A^®2p^ LT5n mJ^Jt 3 0 n mJ^TOSEEIi*]-? 
DfcfS; 

[0 0 3 7] 

iiH'fBjn^^^tc.fcn^ ^> f^z— — jui^rcm, mmh^vpx&zy/is—y^ 
oimvmnz omnium*? z n&x%. k> BM^m^^ntm^n^ytmrnrnm 

m^jv—ymxcDZux^^ o^mia&mznxte&ytmmnzmmteztm^icftm 
asm ytmmzmmfommmttMm-?- zztwxis&o 

[0 0 3 8] 

1 F*gl^i|>SW2 £<Dkt (W 1 /W2) *\ 2 l^_h, 3WTl?feSi:fc^f)^$L 

[0 0 3 9] 

[0 0 4 0] 

mcmm~?&¥-m^B<Dm?££>\ JisB : rag|5A;&S*P£LT2 5 nmW±4 5 nm«T<D 
fEffl-efeS. £>£W£3 5 nmW±6 5 nmWTO«Hl?SS<: £: # J; D fc? £ bl^ 0 
[0 0 4 1 ] 

-hlS^tig^BcD^i^*^ 5 nmW±4 5 n mmT<DffiimX&Z>mSl£te, Wfelx— 9 s — ( 
ffii4 0 5 nmM) i: LTffli^S fcyig&^y ->rt ^Hl^^I^tlS, — 7? 

. JiIB^tBg|3B^^^3 5 nmJ^Ji6 5 nmJ^T©SBgEl^fe?.±l^-lC« N ^feU— 9 s — 
(il6 3 5 nmj£^) Mi:LtfflMii, M&^y ^ :/;WwWf#£>n£o * 
fc. ^iig|SBcD?^^^_hfE|5in^cDfBHl^|-(?$.n^\ 1) h v -y ^m^bfe^-e$> D 
. 2) ^ifigBA • BP^<D^WffiiJMcD#^m'l4*M«o a pM^fgT^^S«fe5i^^fgMRrtg 
t^§„ _hsBcD#McJ;nW:\ »»y7->a7;Vi§^}|^ti, iSib^'y^ 

[0 0 4 2] 

^bj^c^^^x^ ±$E(Dm^mfk't Arabic vvFtcti^-r^tigRA, 
^— ><D\mmi&wi<DiBXGimm£. m\^m><om^m^^xmmm^m^nrcm^> 

[0 0 4 3] 
[0 0 4 4] 
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[0 0 4 5] 
[0 0 4 6] 
[0 0 4 7] 

[0 0 4 8] 

[fgH^O^CD^^g] 

mmvmm i ] 

[0 0 4 9] 
[0 0 5 0] 

±0g|5 1 a tcfett S b^v ?mJ5fam$mzlZ, ^FiflwP 1 a ±©i|>§73 faM^IU^ F >y ^ 
[0 0 5 1 ] 

[0 0 5 2] 

_hHB^g-i55«. i) swc^dht? ^v-^2 • 2 ±.(D&mm*.mmmw 

m4mizmf&mfcmm&<DmM*m$hmcm<-$-&o &rc. 2) r^x^«aft3<Dg 
micm&mzmmi*m4&mj%^%icm\^TmM$hm&^^, ^m^i a • 2b_hi;j:tf$ 

KIf^x^9m h^^^i|iS75-|Ri^\cD^gm* ,t ^:^< P» h v >y * WU— 7" 

2) -\cD^<S#^j|Hc t>tc< <^SOT\ ^T--;ba#4oJ;t;iBii^^BtC>^l^h^>y^ 
[0 0 5 3] 

ztuc&K), ^zy^\±.(D^mMMe,mmm%4^mr=.~^\^rcm^, tntmtg-r&m 

^ t lit 5 C ^ il i: t So (pJBtlc. 3^g|5 5^ff$/£L&lWa-^c.tt^ 
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[0 0 5 4] 

^•y*"l®^r^®^gtt* , «:*:€r<'S:So l^oT, 1*$fir>^-y*ltg WAs—TZ • 2ffl) O 
[0 0 5 5] 

&*5> _hfH^gP5«, ¥ifigPl a ©ipg^lRjiSaSPO^* < fcfc— Tate, ¥*SSP 1 a<D:S£ 

gpfe s i > Magpie floats' nt v >n«r «t t/ ^ 0 

[0 0 5 6] 
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[0 0 5 7] 

£/c, 7=VX^Sl£3U::fcl,>T, ¥±Bg|52 b i:±fB^P±Bg[5 1 a £ (D^HS^ (iSS©^ 

ffiffiB) tcT^'j^^nfc. tfjv— ^ta^raw 1 K*B^<SW 2 £ CDi± (W 1 /W 2 ) 

ti«RftcRB^^nS«><D , t»(i«:»/^ 2 J^±T'S5 il t^lf t^I ^:*5> W1/W2 

[0 0 5 8] 

> Digital Instruments %hiy<D AFM (Atomic Force 
Mi croscope) ~C%>%> Dimension 3000 (Mah^ tC N N a n o 
Sensor s*±§!f<DN C H- 1 0 T§y v"J n ym B a/n- ^^fX t) ttttTifliJJt Lfc 

[0 0 5 9] 

o £fc. ^FJSgPl a»®t bfc 5 F±ggP2 b<D?2§£ (^l/— ?"8S£) ^3 5nm(Ci3St 
[0 0 6 0] 

SStC. ^®g[5 5(i. *Fffl6Bl a *S*Pfc Lite IBS 1 6 n m. fOl^2 8nmO 

^iesus /mmm ?m ^btifflfs «-&ic w ic jb-w & *> © -e «& * „ 

[0 0 6 1 ] 

sc/c, -tte^B&m-rV 9ci^*n^so-ffj{i, 02 (a) \ct<ommmvi^: 

Lt&'t&vlZmMGttitm.ls, Cl©Ii6*^#/cX^V^7 (13 2 (b) ) ^rffl^T^ 
^X^li3 (0 2 (c) ) *SEi3frSX5@i:. C©7*-r X*4K««*3_tte, DWDD 
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[0 0 6 2] 

1212 (a) mm 6 it. m*.&> F 1 *5«tt^^— 72 ttB^tS/^ 

o ^^X^0^^6(DJ;DS<*^^:liit^?£^l^Ttc^-rSo 
[0 0 6 3] 

^i^gyu^xh (E^-W) ^2 0 0 nm(Dli5 7?-iKiflJbfCo JifB^Tttt 
[0 0 6 4] 

o 

[0 0 6 5] 

CcL-?, _hfEit^/^ — f ^ X 3 t:$3(t 5 h 7 7 ^ 7 f 0 . 6/im? 

F*B^it>MW2^0. 2itm, ^VU— f^MUVJ 1 0 . 4 fxmtft: 

&£5ic^ m^tm(Du~^f—^\tLmmm\,xmm^^ (eii&#ho 0 o^d, 02 ( 

. a) K*vriffiW2' #0. 2 /Am. iWT #0. 4 /a m £ J; ? ic_hfeP— 9*— ft* 
[0 0 6 6] 

m<^t. mm&<D&^tf^^piM%:^^?-^?'mmicm ( Dttt,i. 1 x 1 0-4 p asta 

^§l^^tf ofcmtCC F 4 ^'X^iXL, CF 4 #vX®CD^'|£ 
cn'y^>^tTo/c 0 COfcttDCF 4 CD^XffitiO. 3 Pa. 31 «y ^ fcfc 5 0 

0W, X7f^Wi2»5 0#liLfCo 
[0 0 6 7] 

>^tg^-r^»^) ^x>yfy^?nt, m^FiVz^rzitx^w ^^(dm^z 

[0 0 6 8] 

*?<Dm. S@U^Xh«SLt, 1212 (a) ^-TJ;5&, ^ > F 1 £ZfifjV-7 2 
la' ;£r@*Pi; bT v ^^^g^-T S^ilgP 2 b ' CD)^$«3 5 nm-eS^fto "£tz 

. ^>f • ^u-^^ijii2 a mi mm ^m^-ir^mmz a * wtegpi a - -2 

[0 0 6 9] 

=Q:*5, {|iJM2a' <Df4J^«> mytmU—*f—ytCD%im. ^ffl1-§U^'Xh(DM> l/->*X 
[0 0 7 0] 

tt^T, _h!ScD75-r£W^U/cJ!^M6^@lC. X# >^ 7 Ufco -x^V X ^*S1£ 3 

&mm-?z>mm-v$>%>*$ it. v^f i tti&f&.-?z>rzisb<Dw%V2 1 7*2 

8 • 8^ffM^nTV^o 
[0 0 7 1 ] 

X*>v^7 cDfp§y;£}£<D— ^J^J-XTco^feD-r-fe^o El 2 (a) tc^-T, 7>F1 

$5&tj?)V— y*2icmm~?z>^z— z/&mm.-$'z>rzisb<DWi%y>2' ^m^tzf^me^:, x/^ 
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CO 0 7 2] 

$Z^X\ XAy ^SBrt* 5 X 1 0 - s p a St?R$?|f Lft^tA r ^f7*«AU A 

r #x3?ffl^4>-c\ mme(omm2' <ommm±izN i^ii (ei^-sr-r) zti oonm 

<DmtS-ei&l£.lsfc 0 ffi^T, _hlSN i^SIMOSStltN i jty^flSfTWW* 
fTV\ 3mmON i P3$i ^#/"c 0 

CO 0 7 3] 

jfm^6^ff^^nfc^g|5 2* coj^4^^_tfHN i R^tc^^^nrco n i Ritc^o 

ttS h^y^fcTy^-ffl^iB (13 2 (b) t^tW 1 1 +W 1 2 ictlMD « 0 . 6fim, 7 
1 &mf£lT2>rctb<DWffi2 1 tDiHW 1 2&0. 2 ^ rm 271/— 7" 2 ^rff^f & fc#><D 
figfl 2 2 (DmW 1 1U0. 4 /* mT3&^ fco 
CO 0 7 4 J 

ASP 2 2 ©^JHSB^r^P £ Lite MSB 2 1 <Wffl&5©SSSti 3 5 nml?£>D. £bgP2 
2 ^[H]ai5 2 1 £<Di|!^{ilI|cr)f4Jgte, OgP2 2*5j;U : IH]g|S2 1 (WSfiPte** LTlfcf^ 

M^L^ft^yt^^t^fto &*5. _tiE(Di|>lW 1 1 -Wl 2 iCOt^Tteu 
2 2cD^iBg^lHlg|5 2 1 CD^FilgPiicD^PM^ G«£ cQ^Mjife») -<?jJliJ5£ Lfc 0 
CO 0 7 5] 

_hsHN i RilJ, Si6A^H0^Lt, WT©S^'I4R FlX^-y^ (g^'MMI^ 
X/^y^'J^^O X*§tC#tb?Co N i R^&X/^y ^HlCllXDtt&± > 5X 

1 0 - 5 P a fT^lt^fofditCA r tfX^AU A r #X|?BM4>T\ _hfElHl 

a/^— >*^i^^nfc:N i wfflmaimsn r F&x^y^tfo/co 

CO 0 7 6] 

mwi$) 8 • 8^ff^^nrc 0 

[0 0 7 7] 

U S£X^y *Jgrfr 5 ^7a'l£i£X/^y 2Tf3\ Ha'^ — V^ff^JcUfcN i X 
CO 0 7 8] 

i^X/^y^^cD^'l4«En*nffiEE7b^t/^ 3;/c A r ft 7>J±m&^& 
14i£X^y ^icJ; Dr^^T^fo] (N i P3§g®k:*t LM^ft) l^x^>^«tf LTi>< 
C£lgP2 1 (DmJvfamtiiii&igXte, 2 1 CD^ifigB (CUSS 2 1 JggB) ^"T Z> 

iMX/^y ^^tCia^T. [H]g|52 1 £.£lgP2 2 £ CD^WffiiJUtC ^/c o fciMX/^y ^^co 
— gfl£\ ^^WffilJli-\Ote^^^ai^;b^-^^^^m^-l±-rtC[HlgP2 1 cO^PtBg[5-\i: 

CO 0 7 9] 

faicm<mtsz.}i£J3:<9. fcgin£bTiHmf$2 i m$v<Dm?ofammcmz>-%$8 • 8*^n^' 

[0 0 8 0] 

p^&^coig^^^M-r&o amcomi^mvjmx2r>z> 0 mzm : m%:^^ic$>z> 

OfPBHrttC^Scl fc^ll Ut^#, cKDfc&Mcte— Ar^XBiO. 0 1Pa~0 
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£f£n£fr\ 2 0 0W—1 kw©«fflrti:tS<:tWK:»$bt\ lx^>^Wii 

min. ~2 0min. ££>$BHl*] £ C 
[0 0 8 1 ] 

X/^^(DAr^lI^0. 02Patffi»tfi^tU ^lt)ti6 0 0 

W£i«< Lfco S/t, i£X/W *«rlHI»4 9^Hfc Lfco 
[0 0 8 2] 

2 ^Bf ICf ffl ^glOlMia, 2 8 0 0 c m2 i: bfco 

B^ffl-T S«-a-»ctiia»x/^v *«2j«rg3a6> «ffiMI*<J; tJ*#5&:X/ W #^S£:^J1 
gp 8 &m Z> c # rJ fci i: & £ o 

[0 0 8 3] 

I 6 nm, flt^MiSfr 2 8 nmOV?^1?$0, ^HgP 2 1 ^fcl/^T— «*7#KT?JgJS£ 
[0 0 8 4] 

, 13 2 (b) tC^-TN i ^CDX^V/^7^rf#rc 0 
[0 0 8 5] 

Ire^T, X;> :"*7*gJC'rV;**4*Sra3*flM8aL7'co 1212 (c) &c5VTJ;5K:. afcil 
ffi^ftgOftSBSlx-fX^ 9^§^3fc^<^VX^Sl£3te, 7>F 1 tctB^-TS 
*FJfi8Bl a. ^2tcl+B^-rS :j PtigP2 b. fe<ktPPtIgin a • 2 b CDiftJ^iJIt 2 a 

[0 0 8 6] 

j&ZSZ. £l££ ^£0. 5mm, EH 5 0 mmO-rV X^®1& 3 ^MtiURBlsfzo 
[0 0 8 7] 

-rvx^stssicte. ^t±jfi5c^^x^>/^7<Dp^frf£^^n/-c 0 $E^^nrc^i*i 

ftlO. 2 iimtS&ZfO . 4 urnXSo-ofc Cm 1 #88) „ S/c. 7> F lKffiat5¥±B 
gP 1 a Jgrgtp i: Lfc^ptBgp 2 b <DM^ it 3 5 n nu 7>F1 i: ^Vl/— ^ 2 £ <D$mmM. 2 

[0 0 8 8] 

$e>&c. f 1 tc*B^-rs^pssp 1 a jkd^ iRiMiS^tc x^v/w icmfR-ztirc 

• 8<7}mW|g3^nfco £<D*£IH, ^PiHgPl a&mWt. bfci^^fr 1 6nrru 
^cDS^1>Ifr2 8 nmOV^Wf®^©SSSSSP5 • 5 & h ? v 1 <DWWK f*jK:5SMLTffi5 

[0 0 8 9] 

m^x, mmfom. &mm&mfrz&&ymm.nzmMi*fm4*:, x^^zmmttm^xr 
-yx^^s«3 ±.\z.mm.\stco &*3*^M<Dmmxizytw.mEmm<*m4 ttt, dwd 
d ff^iSffl (D&mmttm u ^c 0 

[0 0 9 0] 

2|s:^Sgo^ftgtc*3i,^Tfflv^rc> , e^MBBii^*M4 « % BI3JcJKB?f®«}fiSc*^-rJ;3tc, ^ 
X^3M&3 _LIC. S iN*^&«liilMiI10, GdFeCo*>5ft5SS 

II K T b F e ^S^^^Rg/B 12. T b F e C o fr e&^fBti/B 13. G d F e C o 
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frZte&m^mmmMm si Nfrziz&umm i 5. is^ua i n i frtb&zi&m 

[0 0 9 1 ] 

cne.Ollt ^VX^S*£3^X/W£^«fttCl&Dm*-C. 5X10 — sp a *-e 

1 0 ^rM/? 3 5 n mT\ GdFeCo H^EM 1 1 ^ll/P 3 3 n mT\ TbFe rpmM 1 2 
Jtmm 12nmT\ TbFeCo IBit/g 1 3 JtMm 5 0 n mT\ f&l^iMfSM 1 4 ^JH 
Hi 2 n m-C\ S i N{£H/g 1 5 ^JgUP 2 0 n m"?, A 1 N i 1&mm 1 6 ^JJM/p: 6 0 n m 

[0 0 9 2] 

x^y * ic & -cytmmzmmfam 4 ttmm.-? zm^ciz, t=v x 3 com^mm 
i*m 4 commit, TOgm a • 2b±icmm.^n^>ytmmEm(m^m4comm^o^mM 

[0 0 9 3] 

^etc. _hf273ffiicd; K>\^m\^fcKWMrr* 9 (Hll) iS35 1 nmOU— 9* 
— *1fi*fflV\ BBPStNAtfO. 8 5CDIM C^MSJUVX^S) ^rfMx fc^^M^ «y ^ T 
V7*mm LT> 2 m/ s O^^JtBE^fiBM-rV X^9©7>F1 CD^T^— 

[0 0 9 4] 

* — ±1 X -9— <£ t» ^ ^y 3=- > ^-9— *H* T , _h fBi^m ^>y ^ T <y ^ 6 JibBt^ 
SKSC-tV X* 9 _ktcJ8Ui*^ns U— +P— b >y ^"l>S^|pj^ff ifrftV Jbifi^ yF©h7 
>y ^*S73|pJ<D4>;i>£ — S5rr*«k5fc:WHBEUfcgk JtsE U— If — 1 0 mWO/W- Til 

[0 0 9 5] 

_hiB©iar^— ;utc^bT«, 9*— yt<Dt&m&m<, ^^ntNA^ 

PffcN A^l^^^Jgffl U ^ffi{aiJ-r5S:^^)t^MI3ii^#:4 ^fl5^bfc®ffiiJ^e>cD 
U— 9 l -) 1 6B^^^ffl bfc 0 
[0 0 9 6] 

-hlB^iT 7 — — iV&rfCD U — +f — — t£„ 7VF1 Jt^^££nfc7^mfBlt^*Jji4 ^ 

s^ct^f, mm-ir&mmh^^? (^-^2) _htcjf^^nfc^M 

[0 0 9 7] 

fct, iftT— — ;Wcffl^;g> U— +f— /W — cDj*^tc|^UT«, b ^>y ^ t£ <y 5R£ 

i#l4<Dfl|jf, 2) 7t^^fB^^M4^^fi5c-r^^«cD^5#^. 3) 2§itHg|5 5 <D« 
[0 0 9 8] 

[0 0 9 9] 

^*5. cD^^'l4fbtc^v>T^, 5 V K 1 F 5 >y 4^^"9-— 4<^ftH*TiB§tfll:£ 
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[0 1 0 0] 
[0 10 1] 

011*. TB 1 u— r ay D i s c J (&ffiffi1B0 tCfflV>P>tlS. il4 0 5 nmOl/ 

Z><1 h$>nim-e£>Z>o £ cD±J§-cj\ _LIB TBlu— ray DiscJ -<?J§g5£nT^£ 0 
. 1 mm/^cD^/^— 2f5X«:*lflKSC'5*-f X* 9_t&Cfl£/£U _LiB#/S— f^X^Ltl! 

[0 1 0 2] 

_tfE^;r--/WcMt^T. ^MIBii{®{*M4^fOT-r§/ci6cr)/Vy ^n— h^fli 
-ar-T) *^t, 13 1 K^t^^r-<X^ 9^§yu/c 0 
[0 1 0 3] 

m^x^ 9&um-rz>z. £.tf-mmt.&2>o 

[0 1 0 4] 

o 

[0 1 0 5] 

Sc-T, 1214 (a) $5£.TJm4. (b) ^ffit^T, ±I?B^nX-7-r h"^— is^<D®\fcj3&%:m 

m^z>o mmc&rciTii*. Kmm. c r*xt?9<om7£.h^vt? 1 7 (^-7*20-^) 

. fc.fcO^cDMffiiJO^h^'V ^ 18- 18' (^6^-720-0) ^IHiiffl U— 

U T b F e C osB^US 1 3 CDMitlt— 7a l*0lc*l»*. 2> a 
CO 1 0 6] 

arrs 0 <j;t?ftf*w^ti x fBitngi?iM^%± 2 o k A/mtc^i$u aetMi 3(ciem 

WOft^^Sbfc^^A^* — sB^/VUXt^ — — 3 3 %t*SB»"rs (121 

4 (a) ) o cot?, ^cds^n'— nisiciES^nrc* 

fcJSl^IB^fittKOgStiO. 13/imi:l/:o 
CO 1 0 7] 

£fc N IBiiBtcDU— M^tOl^— ^/-^V— (Pw— pe a k) ti 6 . 5mWA^ 1 0. 
OmWtLfto ^Lt, ffl!l3£h^y*l 7 _t^I3^^ffl U— 9 s — ^I»t U 1 
7^Wtf7hX7-U-h (BER) ^S'J^Ufco 9 s — M^V — ftj 

^h^^y^ 1 7^^^brcl^^at>CNR^A^<^:«»J:3tC^:^b, 1. 5mWfcL/c 

o 

CO 1 0 8] 

mm h =y >y * 1 7 *5 «fc tf ^(Dmm h77^18 - 18' tcIB^ffl U— *f — * 4 . 0 
mW©lf-^^7--eSO'iMltL**^-2 0 k A/mCO^^liS^EniP U IBttS 
1 3cOi&fc£r— ^I^JtcUW^So M^T. U— 9 s — /^X^W^P7?x^^ffl</>TPJ^h-5'y 



(16) <&m 2004 — 39106 

— >^r, ie«/^l/^v*a.— ' — 3 3 (EI 4 (a) ) 0 

[0 1 0 9] 

2£tc, ^h77^1 8-18' tct U— *f— *»l5£b^y 

^m©^>^A/^^— v^r, laa^vi/x^a— f-w— 3 3%-etB^/g i 3&ctB^r& cm 

4 (b) ) o 
[0 110] 

iSfc. h7-^17- 18- 18' KM-r^sEB.^(DU—' 9 s — Mtt<£>fc!— ^/W — (Pw 
-peak) 89. 5mW^?»10. 5mWf T^ft$^/co ^^T% h ^ >y ^ 1 7 _LtC 
IB^^^fefflO U— +f— & 1 . 5 mWejl^F.^ Is 3h77^ 1?<D B E R ^r^J^-r 3 Q 
^LT, _LiB 1 F5'y tmmvZls&Zf 3 h -7 ^7iB§iBf T~cD B E R$iJ^$gJHK:S-^^\ B 
E x 1 0 — 4 J^Ti:^:^.BBiiB#(7)tf— V^V— (Pw— p e a k) cOiEH^^aX 

[0111] 

%*5. ±9E3 h^v ?mmm-ete. Ttl^fVT,^ 9iD^nX7^ h^?— ^>7oVh£iW£ 
H> ?ctcfB£lL?cPJ^h^<y ^7 l 7cDv^^A/^^->'lt$6^\ iit§B|jth77^1 

8-i8* mEmmic^^micm^t\x^^^m^M< z<Dtc&b, mi^h^^ti 
7 a* &sfc*tH $ nz>mn<D ber <^tli9o 

[0 112] 

ElStcfciu ^y7*;l/#ltiU JifB<D751£-e$iJ^bfc 1 h^<y ^HBil^fecfct/ 3 h^-y 
^mmm(DB E R mU.n<D\Z— — (Pw-peak) i:cDHS^^:^UT(/^o 

Site, J±«©fca&. TOgfll a ©MiSK^SgP 5 • 5^L*t«rV7^1f* (it 

^■y-v^/u* i) ^ftit, 7 jv# lto^tt^yy/i'* i nm—^i^x^> 

o 

[0 113] 

tf-y^3&-9->:/;b# 1 £^L<&S«£3fc:Ufco ^"^^>t» h 9 >y <7 tf -y ^^r 0 . 6/xm, 
^Od-^^VK+B^ilgi&O. ymi^m ^0. 4^mtU 5yFW§ 

SOU— 7'(Dm-£&3 5 nmiL/io 
[0 114] 

o 

[0 115] 

•9->^7l/# 1 fcJrtlR+J-V^U* 1 t^tt^tSt, 1 h^y ?§EMm<DB E R ifW5£S£JHfr 
6. 1 <DB E ROJKffl*^ tti|^-9-V^V# KOBE R<DJM«fc 9 fcffic< 

o 

[0 116] 

mmmtemm® 5 • 5 tix^&rzib, o Rsts^yFi • y;i/-7 , 2imoE 

8S*^^^tcS< r^fcz. *5«fcO\ 2) ^iK5C8ESgflKi*Jii4(D^figJc|SRLT5lgiRje(jm 
0 x h^>y^i|iS73l^^0^girL^^:#<^oTIWigh^-y^ (^>Fl • ^;U— :t*2) -\ 
[0 117] 
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o 

[0 118] 

—73. Jrtl^-y-^^* im ^£3g|55 ' 5^ffM?ntfcP)f, 1) U— V'—T-—)V 
[0 1 1 9] 

2:fc, 3 h77^WOB E R»J3£*S*frS, ht®S-9->^l/# 1 t»ti 1 0. 0mWW± 
■9-V^;l/# 1 1 0. OmWOfBiitf— ^"7 — S?5 x 1 0 — 4J^"FcDB E R 
[0 12 0] 

cntCcfcD, i h^>y ^taiiBtfccfca's h^-y ^fe^B#i?cDiij^sm*^t#e)ns, be 

R^5x l 0 — 4 J^Tt^fEHTcD^aX'^-i' h^— ^vte, > # l^±l 

5. 6% (8. 3mw±15. 6%) X*3b-=> fc<DicM U Ify^* 1 T'(i± 1 8. 3% 

(8. 5mw±18. 3%) tizZ < fctf-zfc (HI 5 #M) 0 

[0121] 

1 ) mm h^v?m wi/— y 2 • 2 ra) ose^*^^j6u^s < * 0 ^ c £ „ *s 

2) 7 1 d^miBii^f*l3i4(Dff^tc^LTM^^$.t), 5 _hJCJg^c^nfcM«^ 
^ifigfll a • 2 b_hd;D fe^< ^ofco 1- 9 >y ^W^lRiJ^OJIWfitriJb^* < 
3:oT, S^CiD^afflH77^ia (^VU— ^2 • ^Vl/— :/2) 0#&{£*»jb^tBC D lc 

[0 12 2] 
[0 1 2 3] 

2£tc. Jt«-9-v^7l/# 1 tfc^t, ^T^-;Wy;L'-^2±£0) I fi^lBii^*M4lc 
>:/;^fP§au-cMbfc 0 ^ofcgJH, 7 > F l ^Hcimtts t^tf f , ^ 

„ i?3z/b i i ic$5<,t2>M.m&mm&w-$ti-y->7jv# 1 tetter b e Rt>m< tz^rc 

[0 1 2 4] 

££tc. 1 tCfct^T. 1 ^0. 4 0/imfil@^U ^VK+B 

o . 1 5 mw_t-ea&nti. Hffl-L-f-^&^y f ^. 7;ng^*u osmtc^sns c £fr 

teW2«^fcl|©3£SnSfc<£T?M:3B:l/\&'<0. 1 5 /imJW-L"tf*SCfcjb*J:0# : S:UU\, 
[0 12 5] 

*P*_T> ItV^ 0 ;!/* 1 IC*5<^T> •5^Ktg^'lilW2>&0. 20^mtC|H^U. 401/— ?"*B 
. ±tE<Dj3®rC*®\feVrc 1F77 ^fB§iB#<DB ERfc, §B§10#<D^~^*B^i|>SW 1 £cD 
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[0 1 2 6] 

m 6 frzmzfrtej: o ymmmw i&o. a o h m&m-v&tiis^ n^nco b 

^gwi^o. 4 0/imw±i:tM^§o mrc, ym.m.'r^T.? 9*mm-ir2>mc 
«u ^>f i jo&wfr— 7*2icizmmmmtf*acz> amm^, ±o. 015/imgi© 

[0 1 2 7] 
[0 1 2 8] 

Ufc*ST, JifB^U— ^i^tSW 1 ©TlSfeJ;^ V Fti^"|iSW2 0TPS*^B^e>*^ 
<£?IC. Wl/W2(t 'Pte< £t>2mm (Wl/W2 = 2) C b < 

o 

[0 1 2 9] 

C SOI/— :/2 cDtS^r/Atf ^ 5 tc, ^^JiaB^Vl/— Xfi^SW 1 < ?S:^ 

cfc^tC, MMfVX^ 9^:^ItLfc^-rnti\ Wl/W2tt2^^.5 (Wl/W2> 

o 

[0 1 3 0] 

"m&Mrf^^^ 9^isitbfc^-rn^\ wi/w2ti2*i (wi/w2<2) 

[0131] 

*S^imw2^;^<ir£J;dtc^m7 = VX^ 9*8ftth*r*fc, W2^^^<^-^»tucfct) 
fcMIfVX^ 9^*©§i*M6TLTLS9o b/c^oT, ^>F*I^i|iSW2^^:# 
<"T?> (7> F 1 OitiI^:/£^?.) «gtm, MMrVT,^ 9 cDg^'B^gT^-frS C irlc 

&t>> ^-n^)^, Mif-fx^ 9o^itB#^«, ^vi/— xtg^sw i < -r^c £ 

[0 1 3 2] 

J^_hOII^^e>, Xtg^iW 1 i:^ V FtS^'l'gW2 i:OJ:b : W 1/W2ti, 2J^_h 

[0 1 3 3] 

1 /W2^rMfiJ^^i6l,i:, IBii£?JMT£:fBiil?3£;W — (omMU^;V<D±m^m< M 

tf&z> 0 bfc*^T. ^ffl'i4cDS^e>^n^\ w i /w 2<D±mmt bTti3?lJ^-e$. 

[0 1 3 4] 

&*5, jlib^— ^a^itiw i fc^u^^ Fffi^iigw2 f5jnt3£tcfB^^^^tf 

Hfin$? (na) T-r*^$n^»7ttr-Aox^«y h+>--YXtcftSc#-r§ 0 o^d, fflt^5> 
nsft^oje^au _ti3^vv— ^a^ifsw i i:7yFi3isw2 iKDmatmmi,^^ 

[0 13 5] 

3:7c, JnMibTcJ;?^ 7"6^^VX^ 9^iyit-r«>l^^(*, ^jg^M (±0. 0 15//. 



(19) 
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[0 1 3 6] 

2<2>tc£fc. ^> F*g^>l>lW2 ymmUW l <>^^$e (^> Ff@^>|isW2 : 0. 

4^rm ^Vb— yfflmUW 1 : 0. 2/xm) ^^titt, 

^Sc^ffl^T^tigP l a CD F^y ^ST} ftOM4ffi}gtf^£ 1 6 n m, S^l2 8nm(D^ 

^BgP5 • 5 ^mm.vrcv^y^, mm.<Dmmn^.K^^\ s i^m^^>^>^mumw ( 

[0137] 

^te, ■9->'^ 9 ;P# l (DWmc&m Lfcfccotis]— #l6rc2&§ 0 
[0 1 3 8] 

&*5> ^McDm^ti^VX^^cD^'ltfRfe^^lC-^U^T^b/'c^ )fc*7 — F&ifcD 
[0 1 3 9] 

liuxx, ^mm(ommx^ytmmumm^m 4 1 LTDWDD^s«Mtrc 

4 ^ D W D D^^T^^cO^^tcPS^-r S V 
[0 1 4 0] 

xzb% 0 mT--)wcW5^mz&^xmmtttfjziz< tezwrnttyemmmmtm 
icmm x^rcm^c^ ^m^mm u v > f ±coytmmmmm^mr-~^x^m^^: 

w&mm-t set tfsimxao So 

[0141] 

— ytcDmmicm^ir^^cDxi^i>o -f^-^tf — a^&^^f i &cF,ia*t-rs7ai£K: 

<£-?x$>mmvsmx3b%> 0 

[0 14 2] 
[0 14 3] 

mm<Dj&m 2 ] 

, -^^mcommwm^, wicucommcDmmoymmco^.izm^ri^^cDx^m^ &rc 

[0 14 4] 



' I * • 
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•znrco mtc, mnz*st<fz> te — 5j (om.mz, i o-5^^-r 0 

[0 14 5] 



7VX<7No. 


iifSCnm) 


BERfiSfS 


*J P x^-f h-v— v>( % ) 


fct&TVX^No.l-O 


0 


2.4E-05 


15.6 


vVX^No.1-1 


5 


1.8E-05 


16.2 


5VX<7No.1-2 


10 


1.1E-05 


17.2 


f^X^No.l-S 


16 


8.1E-06 


18.3 


tVX'S'No.W 


24 


1.5E-05 


17.8 


tVX^No.1-5 


30 


2.1E-05 


16.7 


fct&TVX-j7No.1-6 


35 


3.6E-05 


15.3 



CO 1 4 6] 

mi (DK&mfrZ, 5 nmJ^JzcDifb^O^iaglSS^W-r&^VX^N o. 1 — 1 —No. 1 
- 5 (^fgB^^^'IWfSIH^^*) 5 ^J^fiJc^n^V^b^^V X ^ N o . 1 - 

0 J; K> & B E R cOJ^mm& < . fro, ^DX7-^ hv-v/*y^5*Hc)A<*D^ 

[0 14 7] 

— 7a. 3&t2g[3 5<Di^£^3 5 nmOMfVX7N o. 1 - 6 iC&l^Tlt, BERcQ/gfil 
te> ibKfflrVX^No. 1 -0 £Dfc!iK£:D> ^aX7^hv-^>li, ibf^ffl^V 
X^No. 1 — 0 J: D'h^f <:&o/co ^^^SOi^*^^^^,, X^7tc:fc 

i/^Tti. b e Rfg.mtem.m.icm< ^ax^ ttit^ *o/c (t^— 

T-ff^^^^^x., B E R^:S{b^-l±So illc£Z>&CD£mm-£flZ> 0 
[0 14 8] 

5gi£3g|3 5 0^27^5 nmTfelfc^SWf-CXi'OB E R O/MteJrbfSffl^V X 
^No. 1 - 0 <fc «9 &1&< %:Z>o ^nXv-T h V— hkiSfflf^x^No. 

nmJ; «? t^l^^Cte:. ^cDiiJ£ &Ctb#IJ Ltf^? B ERcD^ilA^kUT 
[0 1 4 9] 

i|Hg|5 5te, M^^5 nmJX±3 0 n mJ^TOi5H-e$>^) C i: t» Ll,\, 
[0 1 5 0] 

mmcomm 3 ] 

o mm<om'M.±, mm<Dmm 1 — 2^^\^rcmnm— <omm • mm&m-r&mtt 

[0151] 

f^iaxetcfe^Tjugpz' m2 (a) #f,d „ ^vfi^^— 

y*2t O^WH'Jlt 2 a Of4®Jb\ 40°, 45°, 50°, 55°, 60°, 65°. 7 
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m$5£V ; t(DM7£.j5m±. mmcommi hm—-?&& (eii#ho 0 

[0 1 5 2] 

4) 3Ef|{i!f£cDL^X hWt^7XRI (^6^J5:/m^6) >&1 5 0 °Ci&i%(Dm& 

lc J; o T. tH^fliJlt 2 a (Dmm&PftW.(Dm £: & £ 8 M^COIMM 6 ^{^iy U fc c 
CO 1 5 3] 

^ffli/^fc^aj^m^cfco^vx^^iss^jF^urc (la 2 (a) ~ (c) mm) o clC 

EEO. 02Pa£DAr^i^t\ 6 0 0WO^7 ^l^l^AU 9^<D^ 
[0 15 4] 

^^fliJHfv4Jg 2 a (Dmmtt 7 5 ° t^J^cLftia-B-tcte. mttif&mic J: o Tffi?/& Ufc v^V 
^VX^SI&StcfeW'&^ifiglH aO^Tal^g^ ML^U^m^ltci^U^^ajf^ 

tccfc o^fiijii2 a ft^ij^tiT, F+g^it>gw 2 ^gi^^tc/j^ < r^^mmt^^nrc 
mi mm) o 

[0 1 5 5] 
[0 1 5 6] 

"tCD—Tj, iWil 2 a 0£4JS^ 4 0 ° —7 0° Ot^V X 3 ^rff^-T Z> Tcib<D>\ 

[0 1 5 7] 

sp±Bgi$2 h\cn\^xm.nmm2 a ^7 5° ^o^^s^w^s^vx^^sigs^^ 

?gnTtg^ff^^n§cii:^d;D»SL<. 7 0° l^OS^MJ^^rT X^^»>tS 
[0 15 8] 

mm<Dmm 4 ] 

o £7c. mw^fM^Ji, mmcomm 1 ~3^^b/cgp«-i:iHi-'CD^^ • 

[0 1 5 9] 

«sscDff^T-ii. mm<Dmm 1 ^ u^f&^v x ^ 9 ofF§yi*gcD a mas 6 0 

^tax^tC*5^5ai>y^->'^B#P^^^b^-t±TM^2' (Dm-g&m^lC^M^, ^tigpi 
a^rS^fc bfc2p±ig|5 2 bcDr^^f (l^T^Vl/-^^) tfg&SftiKSC-r^ X ^fFSy b 
Tco (02 (a) ~ (c) mm) o *tCDf&^ ^-^^2 5nm*it^§, 
t^4 5nm^§t, i\kcD^mc <£ o T^Wfe U— y 1 *— «S 4 0 5 n mifi^) 
^/c/7'>a ^;Uft-^-co^#^fflllS i: =fe ^ £ c £ mm b 7c 0 
[0 1 6 0] 

— ymZ* 1 0 5 nm3fi^fct?.Ciltt^Sl.c U^L&Tb^s ±HW{|iJi£ 2 a {£— fl£ 



(22) 
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2 a cote yj&FMfPOiffi) 
[0161] 

[0 16 2] 

&Wm~Vmijm<-lTZ>Z. fc#<fcD#f:L<s «fc9 3M*fi*H<:li2 5 nmW±4 5 nraOTO 
[0 16 3] 

^V-yjSS«]2 5 nmW±4 5 n mUT<DfEHl*IT^n^\ h ^ W ^>I>S73 IrHC?&-=> TcM 
Wf« 2 a Otefc^JtBiW'h;* <&2><DT\ 1 ) ffi h ^ <y *ffiffifbtf«fc t> ^ £ & 0 „ Anx. 

o 

[0 16 4] 

mm<Dmm 5 ] 

o 

[0 16 5] 

*m&(Dmm(Dymm.'T * xziz^ h ^ >y ? t? >y ?\ fccfctf^vi/— ^»B**^as©jgi8 1 

- [0 16 6] 

b ft ^fig^ri' X ^ o v > T -T £ o 
[0 16 7] 

o 

[0 16 8] 

&&) 5 0 nm^SSHtLfco ££>K:, ^^2g|3 5 te\ *FtIgB 1 a J&Sfpfc l^TzM^i^ 1 6 
6 3 5 nmO^feU— If— ^IEM/M^ffl7 1 dMi: UT^ffl-T ^i^^^lCjii^]^ t cDT" 
[0 1 6 9] 

[0 17 0] 

3; "3% ERtit6G>ft9HXMl*i&* rV X ^ttSfH 3 t43tt5 h 7 7 ^ 7 . O/imt* 

£0, ^©a-59yF*l^1fW2^0. 3 3 /im. i?J\s— ^gy^SW 1 0 . 67/tmi: 
&£<fc-Mc, ©^fflOlx— *f— Tfc^uBiaSSLT. U h l<_R}fc^* — ^&J&i% Lfc ( 
o 03:9, IE12 (a) tC^'T'l'SW 2 ' ^0. 3 3/im, thlW 1 ' ^0. 6 7 
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[0171] 

a* OTtlgM a" -2 b' ^WT^f4^ (M£4£0 ttltf^^@0iT6 5° 
[0 17 2] 

#C<^-£\ _hfH^#^^rtfoT^iy^nfc/M^6^7t;tcx^^^7^^b> CcDX^V 

s*s 3 ^^tcic^^n/co 

[0 17 3] 

i^t, £:|WM3HcLT, f£«W0i, ;&SMmfr5>£:S DWD DI^T^cD 

^i&MfBUJ&teJgt 4 ^Vx^SMSJilcx/'W ^ff^Lfco 7t^Mieii^*M 4 
MJ&fZ&mcDmmte, S i N5MM«f*££giS l 0W6 5 nm, GdFeC o|f£ 
® 1 1 3 0nmT\ TbFe 1 2 ^flM/P 1 5 n m, TbFeCo MEMM 1 3 

5 0 n m> ?MWJlS/li!i^l!§jiB 1 4 ^flM/? 1 5 n m % Si N^lS/il 1 5 ^{JfiJOp 2 0 n m 
T\ A 1 N i 1 6«H3 0 nm-e$>^, 0 

[0 17 4] 

mcnm<Dj&mi -emmi^fc^^ic^ x/w^icj; D^MiBit^{*M4^jMir£^- 
o ^(Dtcsb, ymmzmmfam 4 commits ^m^i a • 2 b ±& o 5 ±cd7j£p 

[0 17 5] 

2£>fc:. _hfB^ritCj; 9 fP§^ Lfc^l&M^V X ^ 9 (0 1) fel3 5 1 nm(DU-f 
7^«ffllt> ^M2m/sc0^^7?JtIE) 1 6^M7 ::; VX^9cD^>'F 1 cQf&T^.— ;l/^r 
[0 17 6] 

jn*Wte«:. _lib^ > f i \cm&mrnmvfWk 4 ^/sra^ u-^-T^A^-tK x 
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